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GENTLEMEN, your request find myself the most 
honourable position President the Neurological Society, 
and feel accepting this post and before entering upon 
first duty, which the giving the Address, that must 
refer the death Dr. Hack Tuke, which has thus placed 
the representative the Psychiatric Branch this 
Society. Dr. Hack Tuke was one the best examples 

the transmission mental and moral characteristics from 
father son. Coming earnest methodical family 


developed, notwithstanding bad health, power work 
which was astonishing all his friends. seeker after 
truth, and careful recorder all saw, hardly 
replaced our branch medicine, where the material 
far exceeds the means for observing and arranging it. 
has left and will best fill his place, though 

fear his mantle has not fallen me. 
The Address last year was masterly demonstra- 
tion the work done its author the definite lines 
anatomical research, that feel task handling the 
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indefinite and little known must make address poor 
contrast his, but life’s work has been with those 
expressions nerve power which, though disordered, may 
yet made instructive the medical observer are 
the decay and denudations rocks the geologist. 
cannot hope bring before you any brilliant generalisations 
any new The brain anatomist and physiologist 
are employed examining the basis mental factors, and 
therefore alienists must content wait for their work 
before can hope more than collect, arrange and 
speculate. 

After much consideration, thought that special 
experience might he st be utilised by comparing the re lation- 
the lineal descent these disorders mental function: 
hence Heredity and the subject have chosen. 


The subject old one, but with each step advance 
in science old subjects are found to have new aspects. 
Things have many characteristics the observer has 
ultimate knowledge. With the development 
Darwinian idea and with the full recognition the force 
evolution, immense strides have been made all branches 
human knowledge, but the not yet reached. 
recently Weismann has called special attention 
problems heredity, and still later Romanes and Archibald 
Reid, besides innumerable foreign authors, have taken 
the subject. The present time one rather for coll 
and weighing evidence than for forming final judgment, 
therefore find myself natural but unsatisfactory state 
doubt, and can only give experience and opinions, 
which must after all only provisional. 

Before proceeding further will lay down briefly 
belief the part played heredity the development 
normal and abnormal man. 

take for granted that evolution has taken place, 
and believe that still progress, and that the chief 
factors evolution are selection survival and heredity. 
Survival the fittest, though the past important 
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factor, little value the present phase human 
development, and whether there has been marked continuous 
development and advance man still moot 
quite certain that advance the higher animals 


very slow. watch for the appearance the earth 


new species animals and watch vain, and specific 
continuity and invariability are arguments against any 
visible evolution going present. human intellect 
have real evidence advance quantity for many 
ves. From the lowest savage the highest civilised being, 
doubtless, there great advance, but even here the 
bulk brain not what some might expect 
be. Men advance and are advancing, not the mass, 
the adaptability their nervous systems. the 
conditions which are growing, and the work 
the nervous system adapt itself these rapidly chang- 
ing conditions. The theory present popular that 
Weismann, which theory is, that there continuity, 
germ plasm, and that the only real changes 
the somatic case surroundings this substance, 
depend directly this. 

The germ plasm looked upon quite different and 
more elemental than the germ cell, were the 
nucleus around which the soma grows. That, just the 
nucleus takes unto itself matter and forms germ cell, 
the germ plasm whole takes itself body which 
specifically suited the surrounding the future animal. 
The germ plasm constant each species and thus 
forms the fixed point about which all variations and 
that must seek for any changes there trans- 
mission acquired qualities. Weismann supported 
his contention that the germ plasm continuous and un- 
altered the fact specific fixity that the characteristics 
the animal, the specific ones, not alter whatever 
may the external internal variations conditions 
varieties may arise depending these changing surround- 
ings and pass away, but the species constant. This 
apparently true far limited periods are concerned, but 
unless believe the individual creation species 
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must accept the evolution fresh species through slow 
accumulation changes which have been transmitted. 

evolution true there must have been gradual 
change the parts which slowly aggregate form the new 
species, and have admit that these changes, 
the result one form selection another, have been 
sufficiently established passed from parent child. 
These characteristics seem definitely represented 
some way the reproductive elements. 
expect see the oak tree miniature the acorn, nor the 
chick the egg, only look for power the seed which 
will enable grow like its parents harmony with its 
surroundings. Ido not intend here consider the various 
theories which have been started explain the method 
which each part organism reproduced the ovum, 
for none these theories are fully accepted, and none will 
considered the practical part this paper. accept 
facts that the specific characteristics beings are trans- 
mitted directly with certain power slight variation, and 
that the functional correlates the transmitted organs also 
reappear succeeding generations. 

one disputes that there direct transmission 
the simpler organs the simplest animals, nor there any 
doubt about the transmission the simpler functions such 
the reflexes, and there also seems little doubt that ther 
direct transmission the parts concerned 
Whether these instincts are congenitally active 
only develop later with the enlarging the surroundings. 
There is, therefore, little comprehending how 
still more complex organic relations may passed on, but 
when the connection between the organ and its function 
less clear and definite, only natural that the mode 
transmission should more follow. now 
more fully recognised that there such thing the 
inheritance fully developed function the higher kind; 
the tissues and the organs reappear succeeding generations, 
and from them the function may evoked. faculty 
speech may inherited, but the special language comes 
from the surrounding. Aptitude with the hands passed on, 
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but the special form which the aptitude may take depends 
the education. predisposion transmitted, not 
developed quality. noteworthy that among the func- 
tions which are transmitted association with certain 
organs there may temporary delay their exhibition, 
and there may potential function reserve which may 
be k pt in abeyance for long periods, and yet may appear 
when the suitable stimulus given. This will seen later 
have important bearing upon certain nervous dis- 
orders, Which appear only certain stages life, when 
fact certain conditions act the stimuli. instance, 
the duckling may, the absence water, walk and fly and 
not swim, yet when the stimulus water present the 
highly evolved function swimming performed with 
exactitude and endurance. 

shall throughout take for granted that there 
such thing the inheritance function, but only the 
certain definite ways under certain definite stimuli. The 
definite organ responds definite stimuli, and the changed 
surroundings not alter the specific character the being. 

When considering the neuroses will seen that the 
surrounding does cause their Form vary. This only 
means that the neuroses the differences are usually not 
specific; they must considered only varieties, not 
Spe ci 5. 

There admitted capacity for passing from 
parent offspring special ability react certain stimuli, 
but the question which being most debated present is, 
whether possible transmit directly anything which 
has been acquired the individual during his lifetime. 
The general answer this question the negative, but 


think this reply has been given too definitely. For although 
there doubt that the great majority mutilations are 


not inherited, yet does not follow, because most these 
coarse material effects are not passed on, that some other 
acquisitions defects different nature may not 
transmitted. 

have already said there power vary, and 
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power transmit the power vary, there can 
gress, fresh definite varieties and certainly new 
species. most living things there recognised 
vary, though not the mass itself yet its relations. 
There tendency first, connected with the survival 
the fittest vary more and more harmony with the 
changing surrounding. The power vary and the power 
transmit the power vary, all that required, and 
think whatever may have been one’s earlier ideas, one must 
now accept the theory that with the higher developing sur- 
roundings absolutely necessary for the good the 
individual that more rapid power reacting the varying 
surroundings must transmitted. This the point where 
the inheritance neurosis comes in. accepted 
that with developing complexity life there necessarily 
developing complexity of relations, with a corre sponding 
capacity for proper self-adjustment, may there equally 
the opposite. 

Having considered the bearings heredity, wish 
define the use Imake the terms and 
With development, the relationships between the se/f and 
the non-self become more and complicated, and the means 
communication between the two have more delicate, 
and more unstable. The movements gale wind are 
easily noted wind gauge but mark the movements 
waves light you need extremely delicate mechanism 
The finest human adjustments can only ex- 
tremely mobile tissues. These delicately mobile tissues 
chemically and mechanically unstable, and are sometimes 
too delicate for their work. Disorder may depend, not 
the fineness the organ, but rather the force the 
excitant, and will once recognised that studying 
nervous disorder these two conditions have both well 
weighed. 

The nervous systems which are too delicate for their sur- 
roundings, and which, consequence, tend con- 
stantly upset various ways, are called and 
the instability itself will thus seen that 
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not mean the term neurosis definite disease, only 
more less definite tendency, and opinion this 
tendency which may transmitted. 

The connection between the so-called and 
the neuroses must studied detail. many cases the 
nervous Weakness leads insanity the one hand, 
neurosis the other, the result varying with the surround- 
ing conditions the individual and the exciting causes 
the disease. Nervous diseases are not properly studied 
dividing them too definitely into classes groups Nature 
not rigid and definite the making living things. trust 
the experimenters psychology will able give 
useful knowledge reference the reaction and 
sense perception the neurotic, for though there 
seems little ground, according them, for believing types 
temperaments, yet inclined think that some 
least, there will found some common physical 
hsory disord ror defe Ct. 

The neurotic individual the natural highly 
specialised modes living, and shall find among the 
unstable two distinct groups—those who react very rapidly 


delicately their surroundings, and are looked upon 


and others who are unstable without being bril- 
liant, that is, who react destructively. 

The next statement would make that the neuroses 
allied, and that this so, will seen the fact that 
similar persons, under similar conditions, break down 
different ways, exhibit the different forms neurosis 
also that the same person, from similar causes, different 
times, may exhibit the various forms neurosis and hope 
show that there hereditary relationship, that 
the transmission neurosis variation form often occurs. 
Muck still remains done tracing the causes differ- 
ence between the neuroses, and there like 
explaining the physical origin the nervous instability. 
This latter may chiefly depend increase bodily refine- 
ment due habits life, climate, and food, may arise 
from delicacy weakness due exhaustion degeneracy 
the parents. One the habit talking the chain 
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the simile wanting complete exactness, for 
though there are many links this chain they are hardly 
considered forming any connected whole. The 
links are different sizes and shapes, and, though forged 
out the same metal, they greatly differ. The linking 
best seen noting what may the possible development 
the neurotic type one family. such there may 
deficient power mass brain, associated with idiocy 
there may tendency unequal one-sided mental de- 
velopment, which may associated with precocity one 
side and moral defect and criminality the other. There 
may defects control, leading the one hand convul- 
sions, and the other chorea, impulsive there 
may tendency irregular discharge nerve force, this 
leading epilepsy, insanity critical periods life, and 
recurrent forms insanity. There may also morbid 
forms mental association and morbid sensory states which 
lead organised systems delusions. all these, 
which may seen the same family and which may repre- 
sent one another the same person different times, there 
are many other forms nervous disorder which shall con- 
sider detail proceed. Among these other conditions 
shall have note the bodily diseases which often have 
nervous aspect, which may replace nervous diseases— 
such are asthma, gout, megrim, and diabetes. 

Seeing, then, the varieties nervous disorder which may 
represented neurotic family, the study the starting 
point neurosis all-important the present relationship. 
This nervous instability, have doubt, depends the 
majority cases upon some bodily defect weakness 
the parent. belief that these cases there pecu- 
existing the parent which leads the instability 
the offspring—the tendency decay the parent show- 
ing itself weakness the child. The germ plasm may 
continuous, but must vary directly some ways with the 
health the body. The germ plasm the young animal 
must taken have more initial vigour than that the 
decaying one, and the physical state resulting from bodily 
illness must affect the whole body. There possibility 
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have seen many examples the children old age 
being neurotic, whereas previous ones were healthy; and 
also have been able trace connection between the 
gotten soon after serious illness and those 
begott« before it. have clear evidence the instability 
some children born after the parent has had attack 
insanity, the children born before the attack having been 
stable enough. 

put experience briefly: neurosis unstable ner- 
vous disposition depends many cases disease, causes 
bodily weakness the parent. noteworthy that the 
conditions nervous weakness leading transmission 
neurosis not always exist the insane themselves, but 
that insane parent may beget bear normal child. 
The old notion that all insanity was likely passed 
not correct. are very well-marked examples 
which insane mothers have had several normal children, 
though they were insane during the whole pregnancy and 
after these children were born. 

belief thet physical, rather than nervous instability, 
transmitted; this does not, however, cover the whole field, 
for certain families, for generation after generation, the 
nervous balance alone seems very unstable, the mem- 
bers these families having plenty vitality. 

The physical tendency neurosis easily transmitted, 
and some cases direct constitutional tendency break 
down under special stresses transmitted. Neurosis not, 
rule, started consanguinity alone, but there 
tendency weakness, this increased greatly 
intermarriage 

Though insane parent may have normal child, there 
doubt that the offspring the insane show their weak- 
ness various ways, and here that see well 
marked the transmission the tendency, contrasted with 
the transmission the disease. 

rule, the children the insane and certain classes 
neurotics resemble one another. These children may have 
deficiency brain mass, and evidence initial lack 
any faculty, but they are restless; they seem react 
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unduly all external and internal stimuli, that there 
surplus nervous power, storage; memory defec- 
tive absent, and there power advance from expe- 
rience. These children vary greatly the degree thei 
restlessness, and also the time when becomes mani- 
fest the earlier this restlessness marked the the 
risk mental defect the child. 

The same defect power control nervous force 
seen the various kinds impulsive acts these neurotic 
children. some, nocturnal terrors, represent 
undue reaction outside stimuli. The stimuli, some 
cases, are started from without the body, but others from 
within, there being subjective sensory impressions visceral 
which, neglected the normal child, 
the neurotic start various exaggerated 
ingly re lated to these children are thos who } ave an extreme 
dread heights. Many persons, otherwise normal, 
dread looking down great heights, but 
experience the offspring the neurotic suffer much from 
this dread. Uncontrolled motor reflexes 
seen these children, also mimicry monkey-like type, 
and among such that meet with the musical mimic, 
the child with phenomenal memory, and 
calculating idiots. Such children not only react abnormally 
outward stimuli, but convulsions are easily caused 
them. 

skin eruption, dental trouble, gastro-intestinal irri- 
tation set fits. The occurrence infantile convul- 
sions does not mark every child neurotic, but very 
important element the diagnoses. These convulsions 
occurring neurotics may readily lead habit which 
becomes epilepsy, each recurring convulsion making the 
next more easily produced. Neurotic 
various interesting disorders expression, some which 
need further study. Facial twitches are proceed- 
ing some cases from mimicry, but others from ill 
direction nervous energy. Certain forms stammering, 
too, are common neurotics. Before leaving these cases, 
should like mention certain other defects expression 
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(or peculiarities, might say). some there missing 
link between one the sensory centres and the highest 
thus, some cannot learn sight, and others cannot 
learn hearing, the former defect being the more common. 
have seen half dozen young patients who could not 
taught spell; they saw relationship between alphabeti- 
cal signs and sounds. Again, studying mirror writing, 
have met with idiots who did once when set copy 
with their left hands, and would one step further and 
say that the neurotic learn this much more quickly 
han the normal; this case, rapid power adapting 
changing conditions may mark connection between the 
and the fool. 

Defect control seen the neurotic may extend beyond 


the senses and the muscles, &c. children belonging 
nervous stock, the temperature, which generally variable 
childhood, more erratic, the slightest bodily disorder 
being followed rapid and sudden rise 
which falls qually quickly. Allied the instability tem- 
perature the neurotic the facility with which delirium 
started. The offspring neurotic parents show their 
physical and mental instability way better than the 
ise with which they pass into delirious states. very 
light illness will associated with nocturnal delirium, and 
with the simpler fevers childhood, such measles and 
the like, delirium will present. think this double 
interest comparison with the easy production con- 
vulsions under similar conditions, and the tendency these 
patients later on, say adolescence, develop grave deli- 
rium delirious mania, just epilepsy may the result 

the convulsions. 

have met with one family which one member had 
convulsions leading epilepsy; another member died 


cl lirious mania after measles ; a third developed systema- 
tised delusional insanity, the links the neurotic chain being 
easily traced their origin, namely, neurotic father. 

The general idea that youth favour the patient 
markedly mistake with the neurotic, the younger the 
patient the greater the danger the individual, the dangers 


ORIGINAL ARTICLES AND CLINICAL CASES. 


being either permanent loss power, permanent 
instability. 

hardly know where place somnambulism series 
derived neuroses, for, though differs origin different 
patients, yet there doubt very common the 
children the insane and the neurotic. some 
started during the restless state when there undue re- 
action outward stimuli; others, associated with 
nounced type than nocturnal terrors. have known arise 
restless, irritable children from vesical 
one case which saw recently, have doubt that un- 
recognised dreams played chief part for this 
ted dreams occasionally, which were always exactly the 
same type, that the fright and reaction certainly depended 
dreams some cases, and, believe, the similar acts 
were always, this case, started similar mental states. 
Automatic states will seen linked with convulsive 
and epileptic conditions. Exaggerated irritability leads 
another series troubles—the constant wetting the bed, 
and the development precocious both in- 
stances have been able trace reflex acts starting these 
morbid habits. 

The descendants neurotic parents their 
nervous weakness instability various kinds, but they 
also show very clearly want power, and might 
expected the evolution the civilised states, the finest 
adjustments will seen fail first. the individual the 
first sign weakness well the first sign decay may 
lack adaptability senility often marked rigidity 
and want plasticity, and with those decaying degen- 
erating through defective heredity the same may seen. 
some cases the neurotic too unstable have definite 
power adapting himself his surroundings, and wish 
now consider such who fall under the description the 
morally insane. 

These classes now under consideration form the connect- 
ing links between the criminal and the insane, and few 
examples will best convey meaning. some there 
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either want memory lack power comparing past 
experiences with present stimuli. Moral idiocy, moral 
imbecility, and moral insanity are all forms, rather 
degrees, the same thing, and again worthy note 
that just previous attack insanity may produce 
moral insanity the individual, previous insanity the 
parent may leave moral insanity the children. the 
moral defects which occur symptoms, the most common 
are lying, theft, cruelty, destructiveness, 
precocious perverted sexuality. 

Lying may exaggeration the common childish 
habit have met with most astonish- 
ing romancers the children the neurotic. these 
children there seemed power separate the imagined 
from the experienced, and the lying was rather genius 
than fault. the other hand, the liar 
generally malignant and cunning, and have known such, 
who the spur the moment could invent the most 
elaborate which was hard disprove. daresay lying 
not uncommon its various forms among normal 
children, but necessary consider here relation- 
ship the abnormal. Stealing may associated with 
lying (it generally is), may met with alone. 
again two markedly different types. may kind 
uncontrolled reflex, the mere taking anything which falls 
the way the child, may allied the collectors’ 
habit may quite simple the restless child, but may 
developed cunning through injudicious punishment. 
some, punishment has effect either developing 
habit, there being either inability remember, 


what more like ly, associate the act stealing with 


che ekin 


the punishment. some cases there what one patient 
curring ssive desire which might com- 
pared the recurring periods sexual desire. These cases 
might considered cases morbid impulse. The cases 
destructiveness and cruelty, again, resemble those already 
considered being two classes, the one the mere 
reflex desire act leading the destruction, the sight fire 
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being quite enough induce some these unstable children 
throw their most cherished toy into the flames. 
other cases there the asure power 
this fear, not uncommon the ordinary school boy, 
and may little harm, may occur early 
exaggerated degree the neurotic child. The subject 
sexual precocity probably one the most difficult 
discuss fairly, yet feel that justice one which 
needs paper itself, and for this not here prepared, 
have doubt that the children the neurotic have often 
very strong sexual passion developed prematurely. 
always hard gauge the statements sexual perverts; 
they are almost always anxious, like their connexions the 
hysterics, make parade their symptoms, while they 
apologise for their weakness lying, transferring the 
blame others. have evidence, however, that sexual 
self-abuse may arise infants from local irritability—that 
adherent prepuce may start vicious habit, that 
worms the rectum, some bladder trouble may similarly 
give rise habit which hard cure. This may occur 
the healthy child, but rarely started such. There 
doubtless very great danger neurotic children 
relation the sexual functions, and here again meet 
with the fact that similar symptoms defective control 
over the desires may also occur the result previous 
attacks insanity senile nervous decay. had 
plead specially for the possibility the direct transfer 
mental symptoms from parent child, should certainly 
select cases which have been under observation which 
immoral parents have had immoral children, but these 
cases, the alcoholic ones—in which, too, the transference 
habits seems clear—we have other factors 
consider which show that the heredity not clearly proved. 
Sexual precocity mind one the most common 
symptoms neurotic origin; have not very much 
experience sexual inversion, but believe that these 
cases heredity also supposed play very important part. 

Already have spent very large amount time the 
subject the forms the neurosis which are met with 
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the offspring the nervous and insane; not that expect 
able point out the absolute physical tendency 
transmission, but chiefly with the purpose showing how 
neurotic tendency shows itself the offspring various 
ways—that, fact, there only transfer tendency 
which may develop different ways according the 
surroundings the individual. done this, shall 
now pass other branches subject. 

complete the chain, heredity and the neuroses, 
necessary refer certain relationships which exist be- 
tween bodily disease and neuroses. cannot speak this 
ubject from any large personal experience, but 
inclined think that hereditary nervous instability leads 
special predisposition contract some contagious 
diseases. Jenner pointed out that some families 
there remarkable susceptibility; specially referred 
our royal family and its proclivity for typhoid 
believe that members highly neurotic families not only 
take such diseases scarlet fever, measles, typhoid, 
eadily, but that they are more liable than others have 
second attack the same fever. idea borne out 
found true, only another example the 
organisms dangerous nature are probably very generally 
present, but fortunately the soil required for their growth 
not common. believe, however, that the neurotic 
ubjects provide fertile soil. this true fevers, the 
ame may hold good with phthisis. worth noting that 

met with the insane, and 
still admitted that the tendency develop 
hthisis readily transmitted. Nowadays one looks 
‘the direct inheritance either consumption cancer, 
they recognise that certain families seem more 
liable them than others. opinion was, until quite 
recently, that connection could traced between cancer 
and the neuroses, but feel now that judgment should 


reserved until have observed further. 
Next, the transmission insanity, such, from 
parent child. must make clear that opinion 
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there are certain neurotic conditions which are more 
passed than others. does not follow that every 
neurotic must become insane, fact there are certain forms 
neurosis, such hypochondriasis, which rarely pass 
beyond the border line sanity. think will best 
for now consider the part which her 
play some the forms mental disorder which are 
commonly recognised, not species disease, but 
convenient groupings symptoms. Much has been written 
which have not time discuss the special power 
transmission insanity which belongs one sex the 
other; doubtless the laws underlying the transmission 
bodily and mental characteristics have studied much 
longer before any general rules can formulated. 

One-third the insane are said have neurotic heredity, 
but here once meet with difficulty, for this makes 
all kinds mental disorder equal value transmission. 
This not so, and though cannot pretend weigh the 
exact value each form mental disorder its 
being passed on, shall give approximate value 
each. 

Mania.—In experience, some forms maniacal 
excitement are very likely occur the neurotic subjects, 
but ordinary (emotional) mania not one these forms. 
Hysteria grave type (with various forms hysterical 
paralysis, refusal food, malingering and the like), 
such persons, yet the development these symptoms 
these patients into organised mania not common. the 
other hand, believe that neurotic subjects are specially 
liable acute delirious mania, from comparatively slight 
causes thus just the neurotic child may readily pass into 
delirium, the neurotic adult adolescent will easily pass 
into the higher grade the same disease, delirious 
mania. these cases the cause often some moral shock, 
some fright sudden grief, disappointment illness, 
which last may have started with fever and passed gradually 
into delirium and acute delirious mania. interesting 
that this form mental disorder which, opinion, 
frequently met with highly neurotic families, 
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characterised extreme physical alterations, fact the 
tendency rapid dissolution, the basis mind being 
very unstable state. 

find much more easy, rule, 
trace any other form family neurosis, and this inter- 
esting, for itis with melancholia that one most accustomed 
find co-related disorder the bodily functions. With 
mania you may have every bodily function apparently 
order, but melancholia you generally find all the vital 
processes imperfectly performed. is, therefore, not very 
surprising that bodily tendency which has mental aspect 
should often transmitted. might further and say 
that commonly many bodily ailments tend represented 
morbid self-consciousness depressed melancholic 
type. Visceral action when unconsciously performed 
healthy action; unhealthily performed tends cause 
gloom. There is, therefore, natural relationship between 
the transmission certain unhealthy bodily conditions, and 
melancholic interpretation the morbid feelings. 

have already pointed out that the passing 
instinct common see potentiality transmitted 
which may never called into action the surroundings 
and certain families. Melancholia occurs the 
members these families when they attain advanced age, 
when they are disease brought premature old 
known such families which, generation after 
veneration, the members pass into melancholia, though the 
lives the individuals many instances have varied widely 
some being active, some passive, some having borne the 
burden and heat the day, while others rested the shade 
easy and happy circumstances, yet one and all have 
broken down similarly old age. some the families 
where there has been conspicuous ability managing 
affairs and the steady pursuit literary distinction, the 
end has been, one generation after another, melancholic 
shadowing the great mental powers. think right 
also point out here that some these families the 
characteristic instability the neurotic well marked. 
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The brilliant ones have even during their times work 
periodically pass into the wilderness like the prophet 
old. There are periods deep depression alternating with 
periods restless energy, and many cases these persons 
end chronic mental depression; such persons often 
transmit similar tendencies recurring times brightness 
and despair. 

need say litile this subject, but must 
briefly refer it. The natural tendency all mental 
disorders supposed dementia. accept this 
true one has modify the term dementia, use the 
expression mental which includes 
not only defect faculties but defect mental stability 
weak-mindedness and chronic and recurrent insanities being 
placed together. The tendency insanities, then, 
dementia, but this more evident some instances than 
others. The neurotic individual, though liable insanity, 
more likely recover once more often. Instability 
means tendency wrong, but power set right. 
The neurotic, inheritance, then, tends recurrent 
insanities with greater chance some recoveries, and 
ultimate weak-mindedness permanent instability. have 
seen fair number cases which the family tendency 
was always fail first their highest mental abilities and 
then slowly pass into permanent and general dementia. 
Here the bodily health often maintained great age, 
and have the task explaining the relationship 
between the transmission healthy body with mind 
tending decay disorder. All can say that such 
cases are not infrequent. dementia the lines degene- 
ration may follow those development, and generation 
after generation similar lines decay may 
noteworthy that such families one meets with tendency 
apoplexy, senile epilepsy, &c., some visceral de- 
generation such Bright’s disease; one member the 
family dying one and another some other the 
diseases named. 

The next subject wish refer systematised 


Delusional insanity, Monomania, &c. These groups are 
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mind the most interesting all classes insanity, and 
need much careful study and some generalisation place 
the chaotic mass observed facts some sort order. 
would say the chief characteristics the disorder are the 
frequency history insanity the progenitors the 
sufferers, and the constancy with which most the mental 
functions, apart from the delusion which dominates the 
mental life, remain unimpaired. well recognise 
that some cases delusional insanity there history 
insanity the parents, but there history previous 
mental illness the patient himself, thus once more 
showing the import insanity the individual, and 
its relationship hereditarily derived neurosis. 

Among the chief characteristics the neurotic are 
instability susceptibility the influence surround- 
ings and the facility forming habits, and delusional 
insanity these characteristics which are most marked. 
have met with much difficulty explaining the apparently 
direct transmission some these cases imperative 
ideas. 

From the time Darwin has been noticed that trivial 
acts performed parent may without educa- 
tion, re-appear the child—that fact bodily something 
may transmitted which has special mode expression 
which will transferred. The trifling, and one might say 
useless, variations which may occur one generation after 
another may seen the extra digit and certain types 
nose mouth peculiar some families. have seen 
several patients whose history have been able examine 
carefully,in whom mental tricks have been transmitted from 
one generation another. one case daughter was 
brought with the folie doute and the folie 
toucher, and heard her father had been subject both 
these peculiarities for many years. one such case was 
told the parent and child had been separated from the 
earliest years. 

The power transmission muscular tricks and other 
peculiarities is, think, beyond dispute. Though very 
difficult exclude all risk imitation, for example, with 
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the history the transmission special musical ability, 

have met with musical the children musical 

parents, but have never been able decide how much was 
direct inheritance and how much the result imitation; 
but allowing that much was due the latter, yet there 
seemed transmission greatly increased aptitude 
tendency which all one contending for. Among the 
inherited tricks should place imperative ideas which may 
follow neurotic heredity neurotic illness. have not any 
statistical evidence the inheritance the special 
senses; all recognise that deafness shortness sight 
may occur parents and children. also inclined 
think that have evidence transmission unusual 
acuity the sensory perceptions, and possible that with 
special nervous constitutions and special sensory acuity 
there may readily occur systematised delusional insanity. 
have described elsewhere certain forms this disorder 
which depend deafness, and, therefore, prepared 
meet with similar forms organised delusion depending 
other congenital acquired sensory defects. Cases 
delusional insanity are chiefly characterised suspicion, 
doubt, ideas plots, persecutions and the like, and there 
are frequently hallucinations the senses. The memory 
and other faculties may quite normal; there little, 
perhaps one should say, only slight tendency dementia, 
though there great tendency chronicity. believe 
few the sufferers from these organised forms mental 
disorder have been free from strongly neurotic heredity, that 
they have been the children old degenerate parents, 
have themselves had other attacks acute insanity. The 
time disposal will only allow make this bald 
statement, fact and not enter into any more interesting 
points relation the direct indirect transmission 


sensory mental traits. 

Certain other hereditary relationships deserve notice, 
but fear can only mention them rapidly passing 
conclusion. recognise the transmission ten- 
dency develop gout, and recognise that the disease 
produced the individual himself differs little from that 
which may have been inherited. recognise that 
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such disease gout may re-appear the next genera- 
tion another form, and what more, may assume 
neurotic character, gout replacing insanity, insanity 
This not only true gout, but many other 
diseases. 

There is, then, solidarity the human body with its 
functions, which makes almost fault speak neurosis 
thing apart from bodily states and conditions. 

have endeavoured trace the links existing between 
the bodily states and the mental expressions, and 
must leave the subject summing shortly 
belief the force heredity and the influence the 
developing surroundings the production nervous insta- 

have pointed out the links the neurotic chain 
seen the the insane and the highly 
neurotic, 

have shown how similar mental states may result from 
neurosis parent from neurosis the individual. 

have pointed out experience the relative 
danger transmission the various forms insanity 
and now, gentlemen, have completed task, leave 
with regret, knowing how imperfectly have performed 
it. Yet leave with the hope that, least, have 
shown you that not look upon heredity tyrant 
which, with inflexible power, drives the offspring destruc- 
tion. not think because the fathers have eaten sour 
grapes that all the children should have their teeth set 
edge. have striven show that, though there is, 
opinion, power transmit acquired peculiarities, yet 
the tendency transmit predisposition which may 
modified surroundings. 

That, fact, not with the Fates have 
but with flexible powers, this justifies our treatment and 
encourages hope that are doing our service 
mankind with prospect doing good; hopefully 
may proceed the quest truth, not trusting attain- 
ing perfect truth, but having the pleasure the quest 
which, like the search for the Grail, will hallow our work 


and consecrate our lives. 
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CHOREA. 


MICHELL CLARKE, M.A., M.D., F.R.C.P. 


Physician the General Hospital, and Professor Pathology, Univ. Coll., 
Bristol. 


form Chorea, characterised its appearing first 
adult late adult life, its tendency affect several 
members family, inherited, and end insanity, 
now well-known, but cases are rarely met with 
ordinary practice, and there have been few opportunities for 
post-mortem investigation the morbid changes. 


James T., painter, aged 54, was admitted into the Bristol 
General Hospital for chorea and weakness, September, 1895. 
The family history given the accompanying scheme. 
could get further back than the patient’s grandfather, and 
very definite account him. The disease, however, appears 
have come into the family through him, and not through either 
his wives. the male side there also history rheu- 
matism running through the family, and both males and 
females tendency premature senility shown early grey- 
ness the hair, and loss the teeth noticeable. Both the 
patients seen had the arcus senilis and well-marked degeneration 
the arteries. 

The patient was, like his brother, small, thin man, looking 
older than his years, with marked arcus senilis and thickened, tor- 
tuous arteries. had always worked hard, lived regular and 
temperate life, had had venereal disease, nor any bad illness. 
There was history any fright great mental emotion, nor 
any kind apoplectiform attack. There was 
evidence any past present lead-poisoning. According his 
wife the first symptom noticed was involuntarily stamping the 
right foot five years previously; two three months later, 
twitchings came the right and then the left arm; 
soon all four limbs were affected. The patient himself said 
that first noticed the twitchings waking one morning 
five years previously, and that they had persisted ever since, 
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gradually growing worse. the last six months had 
been less intelligent, his memory had been failing, and his manner 
was changed. For two nights before was admitted his wife 
had sit all night with him, was very excited 
state, looking wild, and talking constantly 
After admission was quite 

State Admission.—Abdominal and thoracic viscera normal. 
cardiac murmurs; heart sounds being normal. Urine 
normal. Constant choreic movements affect all the muscles 
the trunk and limbs; walking difficult account them, 
but though the knees are often suddenly flexed, 
not strong enough throw him down. The facial muscles are 
affected, the patient making grimaces from time 


e Ss} pasms are 


tongue can protruded, but 
wards. The ocular muscles are unaffected. During voluntary 
movement the chorea becomes worse, and the hands and arms 
especially are agitated spasmodic jerking movements when 
tries anything with them. can, however, feed 
himself his food cut for him. Though voluntary actions 
are thus interfered with they are not distinctly ataxic. 
cular power rather weak dynamometer, kilos., both for right 
and left hands. The muscles are small but show wasting. 
Electrical reactions normal. The choreiform movements 
constant during the waking hours, but cease entirely when 
asleep. 

Eyes.—Pupils equal, normal size, react well light and 
accommodation. There was marked error refraction; oph- 
thalmoscopic examination the right optic was pale, with 


mottling choroid nasal side (Guttate choroiditis). Left optic 


not pale, choroidal changes were the same the right 
eye. 

Superficial reflexes active, well-marked goose-skin reflex 
obtained over the skin the chest and abdomen. Knee- 
jerks normal; ankle clonus; front tap contraction 
muscular rigidity. Sensation touch and pain normal, and 
power localising sensations fairly good, but very slightly de- 
ficient over the hands. affection smell, taste hearing. 
The functions micturition and are natural. His 
face somewhat expressionless, and does not succeed 
frowning expressing surprise. answers simple questions 
well, but they are all complicated answers irrationally. 
often repeats his statements. has delusions hallu- 
cinations. His memory defective and inaccurate. sleeps 
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well and has good appetite. When bed can move his feet 
and and any desired position, and there loss 
the sense position. The muscular sense appeared quite 
normal. improved nutrition during his stay the hos- 
pital, but otherwise his condition was unchanged. was given 
liq. arsenicalis gradually increasing doses. 

The younger brother the above patient, George T., was 
the Bristol Lunatic Asylum the same time. greatly 
indebted Dr. Blachford, Assistant Medical Officer the 
Asylum, for notes the case and the post-mortem examina- 
tion, and for the opportunity seeing the patient and making 


the microscopical examination the central nervous system. 
was small, thin, grey-haired man, who had for several years suf- 
fered from choreic movements affecting the limbs and trunk. 
had never had syphilis. The diaphragm was unaffected, and 
had difficulty swallowing. For three months previous 
admission into the Asylum July 1893, was irritable and 
dangerous, and for twelve months his memory had been failing. 
was demented, and had the delusion that the attendants were 
keeping back money that had sent him, but apart from 
this delusion was quiet, and showed some amount intelli- 
gence and power memory. answered questions his 
past life readily and correctly. The thoracic and abdominal 
viscera \vere normal; the heart being skin 
showed a condition of mild ichthyosis, best marked over the 
abdomen and thighs. The muscles though small showed 
decided wasting. The knee-jerks were somewhat exaggerated, 
but there was ankle-clonus nor muscular rigidity. The pupils 
were equal and reacted the ocular movements were unaffected 
spasm. protruded his tongue spasmodically, and after 
much and walked with some difficulty account the 
muscular spasm. unnecessary describe the choreiform 
movements, which were constant, and affected the muscles the 
face, trunk and limbs, they were precisely similar those above 
described the elder case. They ceased entirely dur- 
ing sleep. both cases the spasmodic movements were exactly 
like those ordinary chorea. This patient died the Asylum, 
after few days’ illness, pneumonia, November, 1895. The 
post-mortem examination was made twenty-seven hours after death 
Dr. There was lordosis the lumbar spine. 
The skull cap showed slight degree transparency all over with 
some thinning bregma. Pacchionian depressions well-marked. 
Diploé dense and scanty. 
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Diameters (Internal) 


(Antero-posterior cm. 
Circumferences 


Except for some injection the pia-arachnoid the membranes 
were normal, and the pia-arachnoid stripped easily, and 
adherent the cortex. The gyri appeared normal. The grey 
matter over the motor area was well differentiated into light 
intermediate band between two darker bands. The ventricles 
contained some excess cerebro-spinal fluid. abnormal 
changes were visible the naked eye the basal ganglia, pons, 
medulla, cerebellum, spinal cord. 

The whole brain weighed the pons, medulla and cere- 
bellum, oz. The xiphoid cartilage the sternum was bifid. 
The right lung weighed the lower lobe was state 
red hepatization, portions sinking water, the rest the 
lung was intensely congested and The left 
presented some fibrous contractions the apex; there was 
some general congestion and The pleural cavities were 
obliterated general adhesions. The other thoracic and abdo- 
minal viscera presented morbid changes. The brain and spinal 
cord were hardened Miiller’s fluid. 

The following table gives the average numerous measure- 
ments the grey matter taken from the convexity the con- 
volutions the several lobes both cerebral hemispheres, 
after hardening about three months Miiller’s fluid, together 
with those case reported Dr. Charles Dana, and the 
normal grey matter given him his 

The measurements are millimetres. 


This case Dana’s case Norma 


] 
Frontal lobe... 2°50 
Motor convolutions... 2°56 Superior 2°75 


Parietal lobule 
Third central 


Temporal lobe 3°2 and 
Occipital lobe 2°1 2°6 


Journal Nervous and Mental Disease, vol. xx., 
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HUNTINGTON’S CHOREA. 


Sections the fresh cerebral cortex were cut and stained 
Bevan Lewis’s method; and the hardened brain from all 
parts the cerebral cortex and from the cerebellum, after em- 

bedding celloidin, were stained and eosin, 

methylene blue, aniline blue-black, 
fuchsin (Van Giesen), and Weigert’s method. 

full, especially over the frontal and 
motor their walls were, rule, normal, but, 
few instances, slightly thickened. 

frontal vessels prominent, their walls 
healthy, and the perivascular spaces distended; superficial 
layers the cortex there were few microscopic 
extravasations. The layer small granule cells was narrow and 
stained small pyramidal cells showed morbid changes, 
many them appearing shrunken, others deeply pigmented, their 
nuclei obscure and processes stunted. The large pyramidal cells 


and branched spindle multipolar cells the fifth layer appeared 


the motor the vessel-walls were healthy, 
but here and there few red blood cells had escaped from the 
vessels. very few places the perivascular sheaths contained 


umerous leucocytes, which were passing into surrounding tissues. 


small pyramidal cells showed the same changes the 
frontal region; few the large pyramidal cells contained much 

pigment obscuring the nucleus, but they were mostly normal. 

Cells fifth layer normal. both frontal and motor regions the 
number small branched interstitial cells seemed 
eXct ssive. 

the occipital and temporo-sphenoidal lobes similar micro- 

scopic changes, but less degree, were observed the former 

the glia cells were especially conspicuous, and few places 


cells were present the pericellular spaces around the 

nerve cells. Sections the cerebellum, prepared the above 

methods, showed injection the small vessels the cerebellar 

cortex, but otherwise presented abnormal changes. The fibres 

the white core the convolutions, the cells Purkinje and 

the granule layer, appeared healthy. Unfortunately the nitrate 
silver process was for some reason, failure the cerebellum. 

Sections were also prepared according Dr. Berkeley’s 

modification Golgi’s nitrate silver method vol. 

This gave good results, with the drawback that 

some cases cutting the sections the cell processes became 

broken across the microtome knife, and also, like all the nitrate 
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silver processes, the staining very capricious, only 
portion the cells being stained; larger smaller, the case 
may be. Further, not know whether normal abnormal 
cells best take the stain; that far proportion normal 
abnormal cells concerned, conclusions can drawn fro 

the sections, but was quite evident that there were 
number morbid cells, and this stain also brought out the fact, 
observed stained the other methods, that the chang 
partial one, healthy cells lying side side with diseased ones. 
The most superficial layer the cortex was healthy, the seco 

layer stained very badly all sections, and appeared narrow; 
those cells that were stained mostly appeared normal. The 
pyramidal cells, the other sections, showed the most marked 
changes, many being shrunken, irregular shape, their processes 
stunted with small nodose swellings upon them, and disap 
swellings were seen, however, upon the axis nder processes, 


when these were visible. The large pyramidal cells, and the cells 


the fifth layer, showed much less marked changes, being, whe 
stained, with some few exceptions, healthy. The nerve fibres 
the white and grey matter and collaterals stained well 
appeared healthy, both the nitrate silver and Weigert’s 


method. The cells were con all parts 
cortex, especially the frontal and motor regions, 
great number and large size, and appeared many instances 
attached pyramidal nerve cells, lying immediate 
proximity them. The occipital cortex was also rich larg 
fine and richly-branched o] ian cells in its deep layer and SuUD- 
jacent stratum white matter. the parts the cortex most 


iffected by the morbid changes, the processes of the glia cells 
showed little nodose enlargements upon them, which 
before observed. The pons and medulla appeared healthy. 
Spinal cord: grey matter all parts normal; nerve cells all 
parts healthy. The pia matter was thickened, and there was 
slight increase the processes running into the it, and 
the neuroglia throughout the cord. system-degenerations 


were present, the white matter being otherwise healthy. 

should have been that the fibres 
white centre the cerebral convolutions appeared healthy, the 
vessels parts, but not universally, much injected. The glia 


cells were conspicuous and abundant throughout all sections. 
white matter. 


further changes were noted the 
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sum up, the morbid change consisted widespread 
but partial degeneration the cells the cerebral cortex, 
especially the cells the second and third layer, most 
marked the frontal and motor convolutions, together with 
increased amount interstitial tissue and number 
cells. 

this family males have been chiefly affected. will 
noticed that the first patient showed evidence mental 
affection; and that the case the sons the 
uncle, both insanity and chorea have come 
earlier age than the others. According Diller and 
Suckling, the disease comes earlier age each genera- 
ion, but this means always the case. Wharton 
Sinkler (Journal Mental Disease, 1889) states 
that the disease may skip generation. 

Another case this disease was under care the 
Bristol Hospital 1893. this patient, compositor, 
age, the family history could not fully obtained, 
but far could ascertained, the tendency insanity 
was less marked. His father was affected with choreiform 

came two three years before his 
death years age; was temperate man, and was 
killed falling from the roof house; the spasmodic 
affection the muscles was said have been the cause 
the fall. patient had two brothers and two sisters alive 
and well; two other sisters are affected with choreiform 
one the latter the workhouse, and 
said crazy: her children are mentally defective, the 
Board-school teachers finding impossible teach them. 
There other case insanity the family. The patient 
himself used drink one time, but had been teetotaller 
for twelve years. The illness began with loss power 
the lees, then the twitchings came on, and soon extended 
all parts the body. also suffered from dyspepsia, 
and occasionally from attacks frequent micturition. 
was grey, poorly nourished, and looked ten years older than 
his age. The thoracic and abdominal organs were healthy. 
Heart normal size, and the sounds normal. face was 
rather spoke slowly and with 
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somewhat slurred utterance. Intelligence memory 
very bad, and inaccurate; showed marked want power 
sustained attention, and answered questions badly, wander- 
ing off other subjects. 

The muscular system generally was only moderately well 
developed; there was wasting, the muscles being well 
nourished, but flabby and weak. rigidity, nor excessive 
muscular irritability percussion. The dynamometer gave 
kilos. right, and the same left hand. fibrillary tremor. 
paralysis. The muscles head, neck, arms, and legs, 
and less extent those trunk, were agitated constant 
spasms, their general characters exactly resembling those 
ordinary chorea, but rather more sudden and shock-like. 
These choreiform movements ceased during sleep, were aggra- 
vated movement, talking; when lying down his 
head was occasionally suddenly raised from the pillow. 
The movements interfere with walking, and have caused hin 
The facial muscles are affected, and those 
the eyelids, but not the eyeball. protrudes the 
well, and has difficulty swallowing. The respiratory 
movements were occasionally noted little irregular. 
There in-cordination movement. 

The special senses were sensation all forms 
was normal, except that there was some loss the tempera- 
ture sense over the normal. Superficial 
cremasteric and right abdominal not obtained, 
others present, plantar exaggerated. Pupils normal, equal 
size, react well light and accommodation. The tem- 
perature was constantly sub-normal, 97° The 
bowels acted regularly. 

This patient’s daughter, aged 14, was said him 
suffering from the same but saw her, and found 
that she was affected with diplegia and athetosis, most 
marked the right side the body, and the result injury 
the brain during birth. This bears out observation 
the Lancet (December 21, 1895), this almost in- 
variably the actual condition cases so-called congenital 
chorea, that the term probably misnomer, and the 
movements would more correctly described those 
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paper Dr. Reynolds Chron., vol. xvi., 

21) will found excellent account several cases, 
vith references the history and literature the subject. 

Important contributions the study the pathological 

anatomy the disease have been made recently. Menzies 

(Jour. Mental Science, October, 1892, and January, 1893) 

describes two families: the first, persons out 100 


traced were affected, the average age onset was 27°6 
“ years, and of death 43°7 years. In the second family : 13 
4 pe rsons out of 74 suffered, the average age of onset being 
years, and death years. concludes that the 
disease may descend from either parent either sex, but that 
males are more commonly affected. 

The post-mortem changes the brain were slight coarse- 
ness neuroglia, thickening vessels, cell-degeneration, 
and, hardened specimens, few spider the cord, 
diminution the cells Clarke’s column, slight sclerosis 
the ascending antero-lateral tract all parts, and sclerosis 
the posterior columns the cervical region. 

Oppenheim (Centralb. innere Medicin, 1894, 918) 
reports two cases: (1) man who died apoplexy, aged 75, 
whom the disease had lasted sixteen years; and (2) 
woman, who diedof influenza, aged 56,in whom the duration 
was five years. There was history heredity, but find 


mention insanity. Post-mortem, the heart was healthy 
case. the brain the gyri were narrowed, and the 
sulci broadened the motor, parietal and occipital regions; 
these regions there were foci infiltration 
recent, fibrillar later, stages the sub-cortical layer. 
the cortex, the small round cells next below the upper- 
ost layer were deficient number. 
were normal. The basal ganglia were normal. 


the cord there was increase the neuroglia cells and 


fibres, chiefly the lateral columns; these changes does not 
regard secondary the cerebral lesions, they are not 
systematic, and further, affect only the neuroglia and vessels. 
The peripheral nerves examined were found degenerated 
and this attributes the first case old age, the 


second influenza. thinks the essential morbid con- 
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dition miliary disseminated encephalitis, cortical and 
sub-cortical, followed atrophy the cortex. 

Dr. Charles Dana’s (Jour. Mervous and Mental 
Disease, vol. xx., 565) patient was man whom symp- 
toms first appeared the age 33, and who died typhoid 
fever 37. The case constituted transmission through 
females the fifth generation. The convolutions the 
brain showed anomalies interruption the fissure 
Rolando, and absence the superior passage.” 
There was general thinning the grey matter, most 
marked over the central convolutions areas cell-degenera- 
tion, the angular and small pyramidal layers being most 
affected, the cell-defect being primary, the vascular changes 
secondary. considers the disease belongs teratology, 
being innate defect cell structure. 

Kronthal and Kalischer Bd., 
Abs. Neurol. Centralb., May 15, 1895), the basis the 
examination three cases chronic hereditary progressive 
chorea, conclude that the morbid process 
chorea consists diffuse, rarely changes 
the cortex the brain; these are essentially disease the 
vessel walls, increase nuclei, cell accumulations, small 
hemorrhages, and increase the interstitial framework 
whilst the nervous elements are only slightly affected. 

There seems then doubt that the cerebral cortex, 
especially the motor convolutions, the seat 
the chief difference opinion being whether the 
primary change the nerve cells themselves 
supporting tissue. far own sections they point 
degeneration the nerve cells, with concomitant in- 
crease the neuroglia. 

Changes similar nature those above described, but 
less marked, have been observed cases severe chorea 
the ordinary type. Severe cases ordinary chorea 
occasionally end mania. girl, who suffered from 
acute attack extremely severe chorea, which became com- 
plicated with acute mania, and who died from exhaustion, 
found, post-mortem, intense congestion the small arteries 
and capillaries the cerebral cortex. The bright injection 
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the vessels was obvious the naked eye, and, under the 
microscope, sections the cortex showed injected capillaries 


extraordinary abundance, with some minute 
extravasations and cell-exudation, most marked over the 
motor area. The vessels the basal ganglia and pons 


were also injected, but much less degree. 

The identical character of the spasius in cases of Hunt- 
ington’s chorea, and ordinary chorea, points affection 
the same part parts the central nervous system 
cases. The severity, long duration and intractability 
the symptoms the former should render the recognition 

the underlying lesion more easy, because the morbid changes 
would naturally more extensive. The post-mortem changes 
wove ce scribed indicate the ce rebral cortex, especially of the 
motor convolutions, the seat the morbid change. The 
conclusion seems that all forms chorea are due 
disturbance this region the brain, although each 
form the exciting cause this disturbance probably 
different nature, and the precise nature the resulting 
Iterations and capability recovery vary accordingly. 
conclusion, must express best thanks Mr. 
James Taylor for his kindness making many excellent 
phot sections, and clinical clerk, Mr. 


Maekie, for taking much trouble investigating the 


istory the family above recorded. 
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Motor cortex, low power. The surfa cortex lies the left and 
the pyramidal celis the second and third layers, some are 


healthy, others swollen, rounded, and irregular outline. 
part figure seen glia cell attached de- 


upperm 

generating small pyramidal cell (a); above this, again, 

healthy pyramidal cell. 

(In some cases the main process the cell artificially separated 
with sharp fracture the microtome knife.) 
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cortex, high power. Degenerating pyramidal cells; the 
one (a) the left hand shows swellings main processes, and 
absence and the cell body deformed. (The 
process itself shows fractures caused the knife.) 


4.—Motor cortex, high power. One two healthy and other degenerate 
pyramidal (Processes some cells have again been 
broken cutting.) Healthy cell with 


5.—Motor cortex, high power. Glia cells, with small nodosities on 


their branches. 


6.—Occipital rtex, high power. Group of lar , richly-branched glia 
cells subcortical layer. 
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INVESTIGATION THE 
CAL AND THORACIC NERVE ROOTS 


RISIEN RUSSELL, M.D., M.R.C.P 


INTRODUCTION. 


indebted Professor Victor Horsley for allowing 
carry out the majority the experiments which 
paper based the pathological laboratory Uni- 
versity College, London, when was under his director- 
ship. have also thank Professor Vaughan Harley for 
enabling perform few supplementary experiments 
the Laboratory for Pathological Chemistry. Dr. Max 
Lowenthal sincere thanks are due for his kind assistance 
some the latter experiments; his help was especially 
valuable when was checking the results which 
obtained connection with the anterior neck muscles. 

large proportion cases spasmodic wry-neck, surgical 
measures, such division muscles and stretching the 
spinal accessory nerve, are useless, and that there must 
few cases which even excision portion the spinal 
accessory nerve can expected lead permanently good 
results, that, the majority cases which come under 
observation, muscles beyond the control this nerve take 


part the spasm. Further, that the sterno-mastoid has 


double nerve supply, the spinal accessory and the posterior 
branches certain cervical spinal nerve roots, even those 
cases which the spasm appears limited this 
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muscle, scarcely seems reasonable suppose that sever- 
ance only one its paths connection with the central 
nervous system likely more than lessen the spasm 
the muscle, while another path which impulses can 
reach from the nerve centres still intact. Complete 
section both these paths connection with the central 
nervous system can alone expected result complete 
arrest the muscle. this true with regard 
the cases which the sterno-mastoid alone appears 
involved, how much more unlikely that any such 
surgical measures directed the spinal accessory nerve can 
influence the spasm muscles over which this nerve has 
control, and which are obviously involved many 
cases of wry-neck 


The only surgical measure which offers 
prospect permanent relief such cases division (with 
excision portions) the poste rior branches the 
cervical spinal nerve roots, operation devised 
Melbourne and Keen America, and which has been 
practised Horsley this country. being the case, 
seems small importance that should 
determine experiment: (1) The exact number 
roots, electrical excitation which results contraction 
muscles which bring about movements the head the 
(2) the precise position which the head place 
contraction the group muscles each 
individual nerve root; how many roots given 
represented; and (4) the muscles represented 
nerve root. 

The necessity for such investigation will obvious 
the results which have obtained the present research 
are compared with the statements made the standard text 
books anatomy this and other countries and, 
emphasize this, have drawn two tables which 
results are compared with the statements made the last 

While many observers have investigated the nerve roots 
which innervate the limbs, with view ascertaining the 
movements and muscles represented each root far 
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aware, sunilar attempt has been made determine 
the movements muscles represented the upper cervical 
roots concerned with the movements the head 
the trunk. The only exception this statement 
found investigation carried out Beevor and 
which had its object, the determination the function 
certain cranial nerves, addition which the three upper 
nerve roots were stimulated with view ascertain 
the root supply the sterno-hyoid, sterno-thyroid, and 
omo-hyoid muscles. 
The experiments which the present paper 
have been conducted in monkeys, Macacus rhesus chiefly, 
ind also few Macacus sinicus. The animals were always 
the influence this 


they were kept und 


throughout the course the experiment, and 
overdose its termination. During the opera- 
tive procedure necessary to expose the cervical spines and 
neural arches, great care was taken keep the 
line far possible, and not sever more the 
ittachments the muscles than was absolutely necessary 
allow the nerve roots satisfactorily exposed the 
neural canal removal the cervical spines and arches. 
After effecting entrance into the neural canal the dura 


series were divided on one side, together with a varying 


mater was opened, and all the posterior roots the cervical 


number the thoracic posterior roots, different 
ments, and also the roots the spinal accessory nerve. 
Owing the fact that the intra neural portions the 
cervical motor roots are short, they were left intact 
for excitation, and were not divided, except for purposes 
control some instances. this plan open the 
objection that many the results obtained might due 
spread current along the cord, roots other than that 
excited any given instant, every possible means was taken 


avoid error from this source comparing the results 


excitation contiguous roots, intermediate portions 


Beevor and Horsley, Proc. Roy. 1888, 44, 269. 
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the spinal cord, the dura mater contiguous the root 
excited, and on. But, course, the most reliable control 
experiments were those which these motor roots were 
severed from the spinal cord before their peripheral ends 
were stimulated. 

Excitation was effected fine, closely approximated 
platinum electrodes attached the secondary coil 
Bois inductorium, supplied bichromate 
cell. The strength current employed was less, 
interval about between the primary and secondary 
coils. Such current was always evoke well- 
inarked response, and did not cause any trouble spread- 
ing parts other than the root which the electrodes wer 
actually applied. all the the 
investigated was the position assumed the 
excitation the motor portions the individual cervical 
and thoracic roots. The investigation was further con- 
ducted that given root was excited some instances 
and all the muscles which responded were noted, while 
other instances given muscle was kept under observation, 
while each nerve root the series investigated was turn 
excited, and note made those, stimulation which 
evoked contraction the muscle. 


Movements the Head resulting Excitation the 
Anterior Spinal Nerve 


Despite the fact that the precise nerve roots which 
viven muscle was represented varied somewhat different 
animals, position assumed the head excitation 
the different roots remained wonderfully constant, exccedingly 
slight shades difference being occasionally detectable 
some animals compared with others, but the predominant 
movement was always the same for any given root all the 
animals investigated. The cervical roots further showed 
wonderfully constant paired arrangement function, 
far the head movements were concerned, the first two being 
responsible for very similar movement, whilst the third 
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and fourth were responsible for movement which differed 
from that observed the first two roots, but agreed closely 

with each other the fifth and sixth caused little movement 
the head excitation, while the seventh and eighth 
caused more decided movement, the character which 
was very similar the two roots. 

First Cervical Root.—The movement characteristic 
this root well-marked lateral inclination 
the head on to the shoulder of the side excited, so that the 
side the head and face are approximated the shoulder. 
This comparatively pure lateral flexion movement, 

which there next backward movement, rotation 
the head about the vertical axis the body, the chin, how- 
ever, pointing the opposite side from that stimulated. 


See fig. 

Second Cervical this root produces 
movement the head closely resembling that which resulted 
excitation the first root, lateral inclination the 
head the side stimulated, which means the side the 
head and face are approximated the rule, 
there added this backward movement the 
head the side stimulated, which accompanied the 
slightest possible rotation the head its vertical axis, and 
the chin inclines the opposite side that the root ex- 
cited. See fic. 1.) 

Third Cervical Root.—Whereas the lateral movement 
the head, which the side the head and face are approxi- 
mated, the predominant movement represented the first 
und second roots, the third root responsible for move- 
ment which, though the lateral movement still evident, 
the movement which predominates distinctly one which 
the head drawn backwards, and, the occiput being drawn 
the side excited, the chin directed upwards and the 
opposite side. See fig. 

Fourth Cervical that has been said with regard 
the movements represente the third root applicable 
the root now under consideration, the only difference 


The figures are from instantaneous photographs taken for Dr. Wor 
the moment excitation the second and fourth roots respectively. 
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between the two roots being that the fourth there still 


the first and second roots, while the backward movement 
the head, which the occiput drawn the side stimu- 
lated, still more pronounced than the third root. (See 
fig. 2.) 

Fifth Cervical Root.—In striking contrast the marked 
movements the head noted connection with excitation 
the upper four cervical nerve roots the exceedingly feeble 
movement the head which results excitation this 
root. The movement that results consists slight 
drawing the occiput backwards, and the side stimulated. 
The degree this movement varies more than that the 
movements represented the other roots, sometimes being 
very indistinct and other times leaving question the 
mind the observer its existence. 

Cervical movement represented this 
root corresponds, all respects, that represented the 
fifth, and calls for further comment than that already 
offered connection with the fifth root. 

Seventh Cervical Root.-—While much less than the move- 
ment produced excitation the first four cervical roots, 
the movement which results excitation this root 
decidedly more pronounced than that observed connection 
with the fifth and sixth roots. consists drawing 
the occiput backwards the side stimulated, and 
the pull exerted those muscles attached the head and 
scapula, the vigorous contraction the latissimus dorsi, 
which pulls the downwards. 

Eighth Cervical Root.—Very similar all its details 
the movement the head produced stimulation the 
motor portion this root. the case the seventh, 
movement the head appeared entirely one indirectly 
induced the vigorous drawing down the scapula the 
latissimus dorsi. 

First Thoracic movement the head ob- 
tained excitation this root depends largely whether 
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the representation only slight, that the resulting move- 
ment the head, while resembling that produced excita- 
tion the seventh and eighth cervical roots, very much 
smaller amount. those cases which the muscle has 
representation the first root, the resulting 
movement the head excitation this root resembles 
that about described characteristic the second 
and certain other thoracic roots rather than that produced 
excitation the seventh eighth cervical roots. 


Second Thoracic Root.—The movement characteristic 


excitation this root lateral curving the spine the 
action the erector and, result this, the head 
slightly tilted late rally towards the opposite side. This 
clearly movement the head brought about indirectly, 
and way due any direct action muscles attached 
any part it. The same movement met with 
excitation the third and other thoracic nerve roots, even 
low the series the seventh and eighth sometimes. 
The movement always only slight, and, rule, 
becomes exceedingly insignificant the time these lower 


roots are reached. 


Muscles repre sented in each lnterior Spinal Nerve Root. 


First Cervical posticus major and minor, 
obliquus superior and inferior, trapezius, sterno-cleido-mas- 
toid, sterno-hyoid, sterno-thyroid, omo-hyoid, sometimes 
complexus and trachelo-mastoid. 

Second Cervical Root.—Complexus, splenius, trachelo- 
mastoid, cervicalis ascendens, trapezius, 
anticus major, longus colli (upper part), sterno-cleido-mas- 
toid, sterno-hyoid, sterno-thyroid, omo-hyoid. 

Third Cervical Root.—Complexus, splenius, trachelo-mas- 
toid, cervicalis ascendens, trapezius, rectus capitis anticus 
major, longus colli (upper part), levator clavicule, some- 
times sterno-cleido-mastoid and levator anguli 

Fourth Cervical Root.—Splenius, cervicalis ascendens, 
longus colli (middle part), levator levator 
scapule, sometimes complexus, splenius, 


mastoid. 
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Fifth Cervical longus colli 
part), levator anguli rhomboidei. 

Cervical spine, longus colli 
part), latissimus dorsi, sometimes levator anguli 

Seventh Cervical longus colli 
part), latissimus dorsi, scaleni. 

Cervical latissimus dorsi, 
scalenus anticus, medius and posticus. 

First spine, scalenus anticus, 
medius and posticus, sometimes dorsi. 

Second spinw, scalenus anticus, 
medius and posticus. 

Third scalenus medius, 
sometimes scalenus anticus and posticus 

Fourth Thoracic Root.—Erector spine, SOM tim S SCca- 


lenus medius. 


The Ne rve Root Supply of the Nec and Bac / Musele S. 


Rectus posticus major, rectus posticus minor, superior 
oblique, infe rior oblique.—These four 
variably receive their innervation from the first cervical root 
alone; but some instances one other them receives 
additional nerve supply from the second cervical root. 

Compl rus.—This muscle derives its most constant nerve 
supply from the second and third cervical roots, and some- 
times from the fourth root addition these, while 
other animals the first cervical the additional root 
supply this muscle. 

the complexus, the splenius innervated 
most constantly from the second and third cervical nerve 
roots ; but it also receives fibres from the fourth cervical 
nerve root some cases. 

nerve which inost com- 
monly supply this muscle are the second and third cervical, 
but additional supply occasionally derived from the 
first the fourth cervical roots, and sometimes the suppl) 
from the third and fourth roots alone. 

Cervicalis ascendens.—This muscle supplied the 
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second, third and fourth cervical nerve roots, while lower 
portions the erector spine, including the transversalis 
cervicis, innervated from roots aboral those supplying 
this muscle and the trachelo-mastoid. 

the muscles investigated had 
constant root supply the trapezius, which almost in- 
variably spond excitation the first, second and 
third cervical nerve roots. 

Rectus capitis anticus major.—This was the only muscle 


the group examined, was difficult obtain 


satisfactory view the rectus minor and re- 
sponded when the second and third cervical roots were 
{ eit 


Longus upper portion the longus colli 
derives its supply from the second and third cervical nerve 
the middle portion from the fourth and fifth; and the 
portion from the sixth and seventh cervical roots. 

Sterno-mastoid.—The most constant innervation the 
sterno-mastoid from the first and second cervical roots, 
but sometimes also the third 

Sterno-hyoid, Sterno-thyroid, three 
muscles derive their nerve supply from the first and second 

rvical roots. 

Levator clavicule.—The nerve supply this muscle 
derived from slightly higher root level than that the 
evator the third and fourth cervical nerve roots 
those excitation which results contraction the 
levator 

Levator anguli fourth and fifth cervical 
nerve roots most commonly send fibres this muscle but 
sometimes the third cervical root does so, and rarer 
instances the sixth cervical root responsibl for the part 
supply this muscle. 

nerve roots excitation which re- 
sulted contraction these muscles were, rule, the 
fifth and sixth cervical. 

Latissimus dorsi.—This muscle receives its nerve supply 
from the sixth, seventh and eighth cervical nerve roots but 
some cases the first root replaces the sixth cervi- 


ORIGINAL ARTICLES AND CLINICAL CASES. 


cal, that the two roots which most constantly innervate 
this muscle are the seventh and eighth cervical. 

Scalenus anticus.—Sometimes excitation the sixth 
always responded when the seventh and eighth cervical and 
first and second thoracic roots were stimulated, and some- 
times also from the third thoracic root. 

Scalenus medius.—This muscle has the most 
supply the group, receiving its innervation from the sixth 
cervical sometimes, the seventh and eighth cervical and the 
first, second and third thoracic always, and sometimes from 
the fourth thoracic. 

Scalenus posticus.—The scalenus posticus has the 
root representation the scalenus anticus, receiving its 
nerve supply from the sixth cervical thoracic 
sometimes, and always from the seventh and eighth cervical 
and first and second thoracic roots. 


The Genio-hyoid Muscle. 


hyoid derives its nerve supply from branch given off 
hypo-glossal, but consisting fibres derived from the upper 
cervical nerves, this muscle was carefully observed three 
experiments, while each the upper cervical nerve-roots was 
turn excited; but not the slightest evidence response 
could obtained from the muscle. 


The 


results are complete accord with those obtained 
Beevor and with regard the nerve root supply 
roborate the statement made them that the sterno-hyoid 
and sterno-thyroid muscles are chiefly represented 
first cervical root, and the omo-hyoid chiefly the second 
cervical root also that the anterior belly the omo-hyoid 
represented chiefly the first, while the posterior belly 
the muscle represented chiefly the second cervical root. 


10th Ed., vol. ii., part 302, cit. 
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The Diaphragm. 


During the course some the experiments the nerve- 
root supply the diaphragm was investigated the elec- 
trical method. The abdominal cavity was opened 
such circumstances, and the muscle observed from below, 
the liver, stomach and other abdominal viscera being drawn 
panse muscle. The nerve-roots, excitation which 
resulted contraction the diaphragm were the fourth, 
fifth and sixth cervical; the portion the muscle nearest 
the middle the side the root stimulated responded 
from the fourth root chiefly, while the outermost portion 
the circumference the muscle the same side contracted 
chiefly when the sixth root was excited; the intermediate 
portion the muscle responded chiefly when the fifth cer- 
vical root was stimulated. far could observed the 
portions the muscle which responded were limited 
side which the nerve roots were excited; there was 
evidence bilateral action unilateral stimulation. 


Table Comparison Results with the Statements 


the last edition Anatomy.” 


oblique Inferior oblique 
Rectus posticus posticus 
Post. Rectus posticus posticus minor 
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Infra-hyoid muscles muscles 
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Posterior Divisi 
10. Latissimus dorsi 7th and 8th C 
11. Scalenus anticus and and 
sometimes 4th C. 


12. Scalenus medius 4th, 5th, 6th, 


and 7th C 


13. Scalenus posticus and 6th 


Comparison the Tabular Statements. 


comparing these tabular statements results 
With similar statements taken from the last edition 
find the following discrepancies, which 
propose point out root root. mention made 
the trapezius being supplied the first cervical root, 
supply which constantly observed while the complexus 
Quain presented this root, but only found 
exceptionally represented. Owing the difficulty 
obtaining satisfactory view the muscle, did not investi- 
gate the rectus anticus minor, that may represented 
this root stated but with regard the rectus 
capitis anticus major, could observe response the 
muscle when the first cervieal root was excited. The genio- 
the three experiments which paid special attention 
the innervation this muscle, could obtain response 
excitation the first cervical root. 

the first root, the second, Quain makes 
mention the trapezius being represented, while found 
constantly so. again, mention made the cervi- 
calis ascendens, which find supplied this root. The 
inferior oblique included Quain with those muscles con- 
stantly supplied this root, while experience such 
supply exceptional. With regard the genio-hyoid, 
what was said when speaking the first cervical root 
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applies here also; response was obtained the muscle 
excitation this root. 

Like the first and second roots, the third, find, inner- 
vates the trapezius, but mention such 
tion this muscle made Quain. special mention 
made the trachelo-mastoid and cervicalis ascendens, 
both which find represented this root but stated 
broadly Quain that the innervated 
from this root. The infra-hyoid muscles are given Quain 
represented this root; but, like Beevor and Horsley, 
only find these muscles represented the first and second 
cervical roots. 

The supply the medius and levator scapule, 
and the occasional supply the sterno-mastoid 
root, stated Quain, have been unable corroborate. 
interesting note this connection that, while failed 
find the levator represented this root, never- 
theless found the levator clavicule muscle well developed 
the monkey) represented. 

the fourth root the complexus included, Quain’s 
description, among those muscles constantly represented, 
but find such representation exceptional, and case 
have found the complexus represented the first and 
fourth cervical roots together, stated Quain. not 
find the rectus capitis anticus major represented this root, 
while Quain does. The same statement applies the tra- 
pezius, and scalenus anticus and medius. Then, again, find 
the trachelo-mastoid sometimes supplied from this root, while 
mention such supply made Quain. 

With regard the fifth cervical root, our only point 
difference regards the supply the scaleni. That 
they are innervated from this root, stated Quain, 
have not been able find any evidence. 

the sixth root only find the scaleni sometimes repre- 
sented, and not constantly, stated Quain. the 
other hand, find the latissimus dorsi frequently represented 
this root, while mention its being represented 
made Quain. 

The seventh cervical root find supplying all the scaleni; 
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but Quain only mentions the scalenus medius supplied 
from this root. find the supplied the eighth 
cervical root, but such supply mentioned Quain, 
whereas the longus colli said innervated this root, 
contrary any experimental evidence have been able 
obtain this point. 

that further find the scaleni supplied the upper 
three nerves, and the medius also from the fourth 
sometimes, while Quain gives the seventh cervical the 
lowest root which any these muscles are represented 
the discrepancy very great. 


General Remarks. 


The impression with which left after comparing the 
results this investigation with those obtained formerly 
connection with investigations into the functions the 
spinal nerve roots responsible for the nerve supply the 
muscles the limbs, that there considerably more 
individual variation with regard the nerve root supply 
the neck muscles than those the limbs. 

the case the limb muscles, those the 
neck, was abundantly evident that different segments 
any given muscle responded when one other the 
roots supplying the muscle was excited electrically. some 
muscles this differentiation parts was such that, instead 
the whole longitudinal extent the muscle contracting 
stimulation given root, where the muscle derived its 
nerve supply from three roots the upper portion would alone 
respond excitation the highest root the series from 
which derives its supply, while the middle portion would 
alone when the intermediate root the series was 
stimulated, and the lower portion when the lowest the 
three roots was excited. other muscles, instead its 
being segment above below another segment muscle 
which responds excitation this that nerve root, the 
whole length muscle responds, but only far one 
part concerned, that supplied two nerve roots, 
the whole longitudinal extent one lateral half the muscle 
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would respond, while the other lateral half would remain 
quiescent far active contraction the muscle fibres 
are concerned, any movement this part the muscle being 
only brought about indirectly being pulled the 
actively contracting portion which contiguous it. 

This differentiation one part muscle from another 
means its nerve root supply served means differ- 
entiating different parts complex muscle such the 
erector most interesting manner. Thus excita- 
tion the second, third and fourth cervical nerve roots 
resulted contraction different lateral parts the cervi- 
calis ascendens muscle, the inner portion the muscle, 
nearest the middle line dorsally, responding chiefly from the 

cond root, the outer portion the muscle, that farthest 
way from the middle line posteriorly, responding chiefly 
from the fourth root, while the intermediate portion the 
muscle responded chiefly from the third root. excitation 
the fifth cervical nerve root the portion the erector 
spine which now responded was that which nearest 
middle line dorsally, altogether below the lower limit 
the cervicalis ndens, while excitation the sixth root 
resulted contraction portion the muscle little 
farther from the middle line dorsally, and on. 

comparing the combined movement which results 
excitation given nerve root with the individual muscles 
actually represented the same root, becomes obvious 
that the resulting combined movement must depend the 
preponderance certain muscles over others, which, act- 
ing alone, would bring about very different movement. 

The muscles deriving their nerve supply from any given 
nerve root occupy both the dorsal and ventral aspects the 
neck and trunk. Despite the variations met with regards 
the precise muscles represented given root, the roots 
supplying given muscle, the movement resulting excita- 
tion each root remains wonderfully constant, such varia- 
tions are met with being slight not alter materially 
the predominating movement characteristic each root. 

the case such small short muscles the posterior 
recti and obliques, the nerve supply appeared derived 


ORIGINAL ARTICLES AND CLINICAL CASES. 
from single nerve root most cases, but this quite 
exceptional, all the other muscles the neck 
investigated derived their nerve supply from two, three, 
more nerve roots. 
Practical Bearing the Results the Treatment 
Wry-neck. 
knowledge the precise muscles innervated any 
given nerve root cannot fail great advantage any 
consideration the nerve roots, division which most 


likely attended with relief the spasm wry-neck. 
This is, course, special value with regard those 


muscles sufficiently superficial position allow thei 
being seen felt state spasm. But the know- 
ledge also use with regard muscles too 
seated seen felt with certainty, for knowledge 


the movement brought about the action this that 


muscle enables ascertain fairly satisfactorily which 
muscles are probably in a state of spasm. 
Important this knowledge the precise innervation 


the various muscles responsible for the movements the 
head the trunk, less important the information 


which derive from those experimental results which 
the position assumed the head relation the trunk 
was noted. “The results obtained this connection point 
the fact that the most common forms torti- 
collis surgical treatment must directed, chiefly 
events, one all the four upper cervical nerve roots. 
further evident that where the lateral inclination 


head, which the shoulder and side the head and face 


are approximated, exists, the first and second cervical nerve 
roots are those which attention should directed, while 
those instances which the chief movement the head 
one which the occiput drawn backwards, that the 
face looks more less upwards, the third and fourth cervical 
nerve roots should engage our attention. 

The results further point the fifth and sixth cervical 
nerve roots being the least likely, the cervical series, 
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conduct impulses from the central nervous system, the 
cutting off which are likely followed any material 
relief any muscular spasm which may present causing 
wry-neck. 

also important, with view prognosis after such 
operations, that even muscles supplied the seventh and 
eighth cervical nerve roots may their spasm bring about 
novements the head the trunk indirectly, which 
connection the trivial indirect movement the head result- 
ing excitation the upper thoracic nerve roots may not 
altogether without certain amount importance. 

One class cases wry-neck, happily not common, 
placed beyond the possibility surgical relief, far 
division nerve roots concerned, consideration 
the results obtained this investigation. allude those 
cases Which the spasm limited to, chiefly involves, 
the scaleni muscles, which, have seen, are innervated 
from the sixth seventh cervical the third fourth 


thoracic roots. Apart from the obstacle interfer- 


ence with the lower cervical and first thoracic nerve roots, 
owing the innervation the upper limb being derived 
from these roots, that accelerator and augmentor fibres the 
heart are contained the upper thoracic roots' may 
point not altogether neglected any operation directed 
these roots. 

not unimportant consideration prognosis after such 
operations for wry-neck the question whether those 
cases, for instance, which muscle represented mainly 
two nerve roots, but also lesser degree third, the 
full force nervous discharge may reach the muscle this 
comparatively insignificant path now that can longer 
reach the muscle the main paths. That this not 
probable suggested the fact that any given nerve root 
only supplies portion muscle and not the whole muscle, 
have shown this and previous and that, 
case such that supposed above, the portion muscle 
would very small, and, therefore, even receiving the 


Bradford and Dean, Physiology, vol. xvi., 1894, 34. 
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full force the discharge from the central nervous system, 
the muscular fibres capable responding are too few 
give anything like adequate exhibition the full force 
the central disturbance. further supporting this view, 
may instanced the fact that, investigations which 
the spinal nerve roots which contribute the formation 
the limb plexuses were the subjects 
showed that division one more nerve roots altered 
the position assumed the limb during general convul- 
sions subsequently induced, the intra-venous injection 
absinthe, manner directly proportional the amount 
this that muscle excluded from taking part 
convulsions, consequence the division one more 
the nerve roots from which innervated. 

But opposed these considerations must borne 
mind the fact that, the investigations dealing with the 
limb plexuses, further showed that the power rec 
after division nerve root was wonderful, and 
occurred when all possibility reunion the divided ends 
the roots taking place was placed beyond question. The 
immediate effect the division showed itself the altered 
position the limb standing, its movements pro- 
gression, one more movements the limb 
being evident but wonderfully short time all traces 
these defects passed off, and became detect 
any abnormality the position the limb standing, 
its movements progression. That the provisions 
compensation were great was evident, but was not easy 
explain how this compensation was brought about. 
the theories that might advanced explanation the 
fact, two appeared worthy consideration. 
The first these supposed possible that certain cells 
the cerebral cortex were responsible for impulses which 
could reach the same muscle different nerve roots, and 
that the division one these nerve roots which such 
impulses pass might produce reflex inhibitory 
the cortical cells from which the impulse conducts are 

Phil. Trans. Roy. Soc., vol. clxxxiv., 1893, 41; and Proc. Roy. Soc., 
vol. liv., 1893, 243. 

Bubnoff and Heidenhain, Archiv. 
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derived, that the amount actual loss motor power 
the first instance more than that resulting from the exclu- 
sion the parts the muscles innervated the divided 
root, and that the cerebral cells recover from the inhi- 
action power restored the parts the muscles 
still connection with the central nervous system. The 
second hypothesis supposed such inhibitory effect the 
cells the cerebral cortex; these cells were regarded 
being capable discharging the same amount energy 
before, but the impulses meet with block, owing the 
division the fibres along which they formerly passed. 
Gradually, however, the impulses are diverted, may 
through the anterior horn cells the spinal cord along 
other channels, and thus, time, the fibres the muscle 
which are supplied intact root receive almost the 
same amount stimulation did the whole muscle 
ly. 

Between these two hypotheses there seemed little 
choose, when dealing with the limb muscles, most which 
received their innervation from two roots, and the difference 
the amount supplied the two roots was not too great 
make either these theories untenable. 

third possibility suggests itself worthy 
passing consideration. possible that the normal stimu- 
lus reaching the fibres the part muscle still con- 
nection with the central nervous system capable 
inducing secondarily contraction other fibres the 
same muscle longer directly connected with the central 
nervous apparatus? this connection worth remem- 
bering that, even after complete section all the nerve 
tibres muscle, the muscle fibres not become fattily 
disintegrated, but undergo very slow process atrophy. 
not unreasonable, therefore, suppose that when only 
part the nerve fibres the muscle are divided the muscle 
tibres formerly direct connection with them may pre- 
vented from undergoing any great amount this simple 
atrophy even, being brought into physiological action in- 
directly through the agency some influence derived from 
the muscle fibres which are still connection with the 


central nervous system. 


| 


NOTES TWO CASES PERIPHERAL NEU- 
RITIS, WITH COMPARATIVE RESULTS EX- 
PERIMENTAL NERVE DEGENERATION AND 
CHANGES NERVE CELLS. 


ROBERT FLEMING, M.D., F.R.C.P.E. 


this paper wish give account several cases 
peripheral neuritis, mainly from the pathological point 
view, give brief résumé the results ex- 
perimental nerve dogs and rabbits, with note 
the changes found nerves stumps varying dates 
after amputation, the changes nerve cells ganglia 
and cord the affected side, and thereafter show the 
bearing certain the results peripheral neuritis. 

much has been written about peripheral neuritis— 
many views formulated only afterwards demolished 
—that a disease of such varied mode s of origin and clinical 
history requires attacked from many different stand- 
points. Perhaps there better method approaching 
the problem than from the experimental side, and, although 
rabbits’ nerves differ from those man, the results ob- 
pathological anatomy peripheral neuritis. 

affection primarily the neuron, whole part, and 
not disease having its origin some other part the 
spinal cord. 

The cases referred will published full later 
date; all wish here bring out the prominent 
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features, clinical and pathological, for the purposes this 
paper. wish draw special attention the changes 
the vasa nervorum and the minute fibres the affected 
nerves and the nerve cells the cord one the cases. 


reference made the bibliography the subjects 
did not have the opportunity examining 
Case during life. 

Case H., aged 38, admitted Ward 25, Royal 
Infirmary, Edinburgh, April 1894, complaining debility, 
great weakness the hands, with almost complete loss power 

the feet and legs, with numbness and sensation pins and 
the legs and arms. The weakness the legs had 


sted fortnight; the numbness and loss power the lower 
limbs had be en present for four day Ss. She | rad six healthy chil- 
living—no and nothing report the 
family history special interest. Her last labour 
three months before commencement the illness for 
which she was admitted, but appears have been normal 


The illness began fortnight beforehand with shivering 
and she was confined bed for one day. She resumed 


her household duties with difficulty for one week, and then was 
compe take bed again. She had now severe pain the 
back, relieved sitting up. She tried get several times, 


but was unable so. 

She had not been well fed, and was given drink, locking 
herself into her room for the apparent purpose indulging that 
vice, and she admitted that during New Year week they had con- 
sumed nine bottles whisky without help from visitors. There 
was history diphtheria sore throat. 

admission— 

Sensory small back, increased palpa- 
numbness hands and feet, and pins and sensa- 
tion hands 

Tactile localisation and rate con- 
duction periect, 

Pain Sensation.—Apparently perfect. 

Temperature delayed conduction, but she 
could distinguish heat from cold. 


History case abstracted from Edinburgh Hospital Reports, vol. iii., 
417. 
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OF 


TWO CASES 


NOTES 


Skin each side abolished others present. 
Tendon res.—Patellar absent both sides. 
Voluntary pointing the toes both 
sides, due condition talipes equinus since birth. Patient 
could not draw her knees, but, flexed, she could extend them. 
The inability use her flexors was most marked the right 
side. Grasp was feeble, and the flexors and extensors the fore- 
arm were The muscles the upper arm were little 
Muscles lower extremity did not react faradism but re- 
tion was obtained the upper extremities, though weak, but 
was specially deficient the right side. 
symptoms were absent, except slight cyanosis 
distension the superficial veins. 
Patient became extremely weak and irritable; complained 
vreat pain the back, which precluded thorough investigation 
Patient became cyanosed April 9.15 a.m., para- 
lysis the diaphragm and lower intercostal muscles, and artificial 
respiration, method, was kept continuously for 
hours, when she died from exhaustion. Ether and 
strychnine were administered subcutaneously. She could swallow 
late stage. Muscular weakness rapidly increased, the 
arm being much weaker than the left. 


arm 


Micturition and remained unaffected late 


Post-mort examination performed Dr. Leith yielded 


Microscopical Examination. 


The pathological examination the nerves, etc., made 
the Practice Physic Laboratory, Edinburgh University. The 
brain, pons, medulla, cord, and the following nerves were exam- 
ined :—The brachial plexuses; the right ulnar; the sciatic, pos- 
terior tibial, and the right anterior crural nerves; the nerve 
the left gastrocnemius muscle, with portion the muscle at- 
tached the fourth right intercostal nerve; the phrenic nerves, 
with portions the diaphragm the vagi nerves and the sympa- 
thetic the right side, with the superior cervical ganglion. Un- 
fortunately, the external popliteal nerves were not obtained, nor 
any the ganglia the posterior nerve roots. 
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The changes met with were more remarkable than any have 
seen described the literature peripheral neuritis, and the case 
was unique one, inasmuch the disease only lasted about twenty 
days from the commencement symptoms, and the function 
the intercostals was only seriously from seveuty eighty 
hours. examining the brain thought might worth 
while try Golgi’s method, described 
Berkeley,' for the demonstration dendrites, paper lesions 
produced the action ethylic aleohol the cortical nerve 
cells. Even though specimens were somewhat over-hardened 
for this purpose Miiller’s fluid, found, thus treating portion 
the left cortical motor area for the arm, that several the 
ganglion cells showed the same marked bulging their dendrites 
which has been described Berkeley. The terminal dendritic 
swelling the most marked, though, close 
small moniliform swellings can seen affecting several dendrites. 
None the swellings appeared quite close the cell body. 


These dendritic changes are best marked the cortex the 
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motor areas, but were also noted over wider area, and were 
seen the cell groups forming the ganglia the cranial nerves. 
The the dendrites did not come out well, but they 
processes. 

the Cord.—The changes here are the greatest interest 
There are great number recent and older best 
marked the cervical and dorsal regions, and mostly found 
the grey matter. the level the cervical enlargement small 
encapsulated seen the right antero-lateral 
ground tract, and evidently from centrifugal arteriole. The 
extravasation surrounded laminated, hyaline wall, and 
there are small number leucocytes the neighbourhood. 
the course the same arteriole, and nearer the anterior cornu, 
are several other smaller and apparently more recent 
rhages. 

the dorsal region, the level the second dorsal segment, 
one the main branches the anterior spinal artery the 
side the canal cut transversely and seen blocked 
with recent thrombus surrounded numerous leucocytes. 
the level the ninth dorsal segment large recent 
seen along the line branch the anterior spinal artery, 
running the outer side the posterior cornu, one 
the septa. there great emigration leucocytes. 


Part VI., 1895. 
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These hemorrhages are limited the anterior spinal artery and 
the right side the cord. Beyond the hemorrhages recent 
date, there are vascular changes such are seen the 
nerves. The tracts white matter show practically nothing. 
The nerve cells the cord, although fixed Miiller’s fluid, and, 
therefore, not capable showing nuclear changes, still demon- 
strate certain interesting facts, because the multipolar cells 
the two sides the cord show distinct differences. the left 
the cells are practically the nerve cells normal specimen 
hardened Miiller’s fluid. the right side find great 
shrinking the cells whole (see table measurements). 
The nuclei are much smaller, and, place having 
rounded contour, their outline jagged and totally irregular. 
eft side the cells show clear, distinct nucleolus and endo- 
and rich refractile chromatin network (see fig. 1). 
the side the whole nucleus stains more deeply and 
homogeneously, the nucleolus with difficulty made out, and 
ymetimes impossible distinguish the endo-nucleolus. There 


ssomet 
one two healthy cells each cell group the right 
anterior horn and there are rather larger numbers degenerated 
lls the groups the anterior horn still the degenerated 


cells the one side and the apparently normal cells the 
quite characteristic. blue black reveals further that 
ffected cells possess fewer processes. 
The ventro-mesial group nerve cells believed Kaiser 
hers the centre for the nerves the dorsal muscles, 
and the ventro-lateral group for the lateral and ventral muscles 
the trunk and the muscles respiration. the cervical region the 
spinal accessory nerve supposed arise from the lateral group, 
the phrenic from the mesial. Now this cord the ventro-lateral 
cell group very markedly affected, and the inference obvious. 
this case, the patient had paralysis the diaphragm the 
right side more markedly than the left, and the right inter- 
costal muscles appeared also more markedly affected than the 
left. The greater number degenerated cells this level the 
left side are the ventro-lateral group, although there are 
number apparently healthy multipolar cells addition. 

chanced have another cord with hemorrhages more 
than one level, and especially the region the cervical enlarge- 
ment, took several sections and made measurements the 
cells and nuclei, selecting the largest cells from the different 
groups, and noted that the mere effect being 
present proximity the cell groups made difference the 
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respective size cells and nuclei, although the 
this case were very extensive. 

The nerves were examined with particular care, and not merely 
were few sections made from each, but many series sections 
were examined, and portions the same nerve were investigated 
different levels. 

not few these nerves, the same description will suffice. 
the right sciatic, right anterior crural, left sciatic, ete. 

The Weigert-Pal specimens show many changes with only 
about half the fibres stained, and many that stain 
manner suggestive early stage degeneration. Whereas 
this method stains most deeply the peripheral portion 
medullary sheath normal fibre, leaving clear and faintly- 
stained central part, sometimes with darker ring closely sur- 
rounding the axis-cylinder itself, fibre early stage 
degeneration stains often uniformly thoughout and 
deeply. fact, with carefully-stained section, 
decolourised, uniformly black fibre, with sometimes 
central spot representing the axis-cylinder, would point 
degeneration the myelin alone, what Gombault describes 
the condition constituting periaxial neuritis, whereas 
ance the clear spot the centre implies that the continuity 
the axis-cylinder broken well the myelin. 

The most degenerated fibres are groups arranged throughout 
the funiculi. The fibres staining uniform colour are close 
these groups, are intimately mixed with the fibres com 
posing them. The healthy fibres are also generally arranged 
groups together. Specimens stained with and eosin 
show considerable number comparatively healthy fil 
most the funiculi, and the grouping the fibres 
very marked. Careful examination the various 
shows that there are very few fine fibres, and that those which 
are degenerated appear take their place. These fine fibres 
occur groups, and shall have refer them again 
length. 

connection with the degenerated groups and the 
generally, there are number cells. Some these 
nuclei are very large size. 

Many belong the spindle-shaped cells, 
plasm very small amount, staining brightly with eosin and 
showing marked signs mitosis; these are newly-formed, con- 
nective-tissue cells. 

Many are leucocytes, and these are chiefly the neigh- 
bourhood vessels, although they have spread amongst the 


whi se proto- 
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surrounding nerve fibres, being specially numerous near the little 
degenerated groups mentioned already. (See fig. 2.) 
(c) smaller proportion are enlarged and proliferated seg- 
ental nuclei, but, unless fibres which have broken down, these 
can seen inside the sheath Schwann, and projecting into 
the lumen the nerve fibre. 

The axis-cylinders not stain sharply, and may seen, 
ven transverse section, finely granular. There are few 
iferation the segmental nuclei, though they are 
generally much distended, bulging into the lumen the fibre. 
The larger septa the endoneurium are not thickened; the 
finer septa, especially those separating individual fibres smaller 
ips, show greatly enlarged and evidently proliferated connec- 
tive tissue nuclei, but only the neighbourhood degenerated 
fibres, and these are also very marked the proximity vessels, 

the inner surface the perineurium. The perineurium 

very slightly thickened, but only parts. The thickening 
limited the inner layers, and where vessels small size are 
met with the sheath, the newly-developed connective tissue 
The epineurium shows little that abnormal. The vessels 

hey illustrate the changes 
described Minskowski 1888, and later number 
iters. Almost all the smaller arterioles and capillaries 
ndoneurium perineurium those funiculi showing many 

rated fibres demonstrate the changes about de- 
scribed, though comparatively few the epineurium so. 
These changes distension and proliferation the nuclei 
belonging the endothelial cells the intima, and less 
similar nuclear the media and adventitia. 


Comparatively few capillaries are nearly blocked the huge 


thelial nuclei the more peripheral nerves. consider- 


able number these nuclei show figures. The walls 


the smaller arteries and arterioles are distinctly thickened. 
Almost every vessel within the perineurium seems sur- 
unded greater smaller number leucocytes, and huge 

shown fig. taken from one funiculus the 


erve. There is evidence of a considerable amount of exudation, 


which greatest between the perineurium and the nerve fibres, 


I 


and also the neighbourhood the arterioles and capillaries, 


well seen fig 


the more peripheral nerves the arterioles and capillaries 
have suffered even more markedly, whether endo-, peri-, 
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epineurium they all show marked proliferation nuclei, espe- 
cially those the intima, being greatly enlarged and showing 
very distinct mitotic figures. Many capillaries are occluded 
that red blood corpuscle could all, pass through 
their lumen. The venules also show proliferation endothelial 
nuclei. Corpora amylacea are present many the nerves 


more markedly degenerated. 

The nerve the left gastrocnemius muscle shows beautifully 
the effects recent large exudation, best marked the neigh- 
bourhood the vessels. present not merely between the 
nerve fibres and the perineurium, but well seen also along 
the septa. The specimen has been extremely well fixed, and 
the paraffin sections give what believe truthful picture. 
The effects the exudation are very apparent those fibres which 
have been pressed upon show marked degenerative changes, 
namely, granular myelin and irregularly distended and granular 
axis-cylinders. The fibres the endoneurial septa and the inn 
the perineurium are separated the effusion, and 
present open network-like appearance. The exudation itself 
forms fibrinous threads strands, here and there replaced 
newly-formed connective tissue cells, and considerable number 
leucocytes are its vicinity. The nerve fibres son 
distance from the exudation are mostly normal, but still some 
show granular changes the myelin and distended 
axis-cylinders, staining feebly with eosin benzo-purpurin. 
the other hand, certain larger fibres appear resist pressure 
more than others, but the comparative rarity these, whe 
the exudation great amount, very striking. The fine 
fibres have evidently suffered most severely, and the connective 
tissue nuclei, increased size and number all over the funiculi, 
are specially prominent near groups what had once been these 
fibres. The segmental nuclei are enlarged, but there little 
evidence yet proliferation. 

The vessels the endo- and perineurium show marked nuclear 
increase the intima. The the arterioles the same 
localities thickened. 

All the funiculi have not sutfered alike, but all show some 
exudation, appearing first around the vessels the neighbour- 
hood the perineurium. 

Some the nerves—as, for instance, the right ulnar, and 
especially the intercostals—show much more advanced changes 
the myelin and axis-cylinders; and these nerves, corpora 
amylacea are extremely numerous. 
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several the nerves this case endeavoured 
study 

(1) Whether the leucocyte emigration was confined 
parts the nerve was generally met with throughout 
its length 

(2) Whether the diapedesis red blood corpuscles was 

Whether the degenerated fibres (which 
fairly well followed groups noting their relationship 
the blood-vessels) were healthy any part their 
or, not, whether the degeneration varied 
different levels stated many writers 

(4) Whether the nuclear changes the blood vessels 
varied different levels, and they had any relationship 
phenomena noted under the other three headings 

The phr nic nerves were selected because they were 
small, and there was some chance recognising the 
approximate position’ fibres, even identical fibres, 
each section. results are, brief: 

(1) The leucocyte emigration varied greatly different 
portions the nerve, and where one vessel showed marked 
evidence emigration most those the funiculus did 
same. The | ucocyte emigration tended to increase in 
the phrenics from above downwards—being most marked 
close the diaphragm. 

The diapedesis red blood corpuscles was equally 
local, and the emigration leucocytes and diapedesis 
blood corpuscles the nerves generally occurred 
but desis red blood corpuscles was less 
(3) The degenerated fibres the showed the 
most inter sting chang Ss. The fine fibres very gradually 
appeared decrease number from above downwards 
the diaphragm, probably leaving the nerve supply minute 
essels route. The larger fibres seemed suffer more 
from the effects pressure higher level than from 
true parenchymatous degeneration. They were more 
more distended, and less regularly 
round and oval outline below compared the most 
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proximal sections. The medullary sheaths were granular 
appearance, but the were generally 
fectly recognisable. One two groups markedly degen- 
erated fibres the right phrenic followed 
These one level were compressed together, 
exudation and many leucocytes, form mass 
myelin with unrecognisable sheaths Schwann, with seg- 
mental and connective tissue nuclei, few leucocytes, and 
even one two axis-cylinders apparently unaffected. 
lower level these fibres had not recovered from their com- 
pression, and, although they gradually separated some 
extent, they remained distended, and were not, 
nerve least, absolutely normal-looking below. 
rently, with the possible exception of a few fibres, the 
changes this nerve were not due entirely paren- 
chymatous neuritis, but were largely the result pressure, 
causing secondary descending degeneration. 

(4) The nuclear changes the vessels vary very con- 
siderably different levels, being marked 
where the emigration leucocytes and cor- 
puscles were most evidence, and less marked between 


Infirmary, Edinburgh, November 1895, suffering from 
lysis the arms and legs, difficulty swallowing, and loss 
power 

She had healthy family history, has had ten children, eldest 
aged 19; youngest, years. Three are dead—one bronchitis, 
and two chest disease the others are strong and healthy. 

Patient has had other illness, but had suffered from 
occasional sore throat, yielding generally local applications. 
Her mother suffered the same way, and, both cases, any 
slig 
had been very alcoholic, but what extent could not ascer- 
though admitted that, during the greater part hei 
married life, she had been imbibing larger and larger quantities 
spirits, beer, She was rarely actually drunk, but often slightly 
stupefied. 

There was diphtheria the district the time 
illness, nor had the patient anything suggestive the disease. 
She simply complained one her usual sore throats, which she 


exposure cold was sufficient bring anattack. Mrs. 
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Case M., aged 38, was admitted Ward 25, Royal 
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ibuted exposure cold, and which this occasion rapidly 
led treatment. The patient never had any serious illness 
since childhood. There was history influenza antece- 
dent her condition, nor had she previously been attacked it. 
months ago the patient complained, for the first time, 
the legs and swelling the feet. These gradually 
and patient was known have resorted extra 
alcohol the hope curing the unpleasant symp- 
toms. Patient took bed October 21, 1895, having only pre- 
viously laid when the numbness and swelling incommoded 
her, did increasing extent; and she found day’s rest 
appeared give some relief. She now had shooting pains and 
vitchings her left arm, and, less extent, her legs. 
Octob she found great difficulty swallowing, and the 
power speech was gradually lost. The patient, few days, 


Admi .—She stout, flabby woman, with 


somewhat expression countenance. There nothing 
specially worthy note any system, excepting the nervous. 
The heart and lungs show nothing special interest the tempera 

Which was normal when the patient was admitted, rose 


102° Fahrenheit, where remained for two days before death, 
the pulse the same time correspondingly rapid. 
Sen the patient almost unconscious, can 
only with roused the slightest extent, and totally 
ible speak, her subjective symptoms are unobtainable. Pain 
evinced pressure over the nerve trunks, and over certain 
muscles. The pupils are equal, and react sluggishly light. 
The fundus both eyes normal. 
Motor being almost impossible, the 
patient fed the rectum. slow, somewhat ster- 
ous, and from time time simulates the Cheyne-Stokes type. 
The bowels and bladder are evacuated involuntarily. Skin reflexes 
tendon reflexes the legs and arms are abolished. 
Reactions.—In examining the electrical reactions, 
the Dr. Garbut. the first oceasion the 
patient’s skin was extremely and was very 
cult get accurate results, but our later efforts were more success- 
ful. One the outstanding features was that very powerful 
current had used, far excess what normal 
individual could endure. tried first current which was 
too weak, although producing considerable pain when applied 
our own persons, and with this only got, almost universally, 


} 
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negative result. next tried powerful current 
could obtain from large induction coil and when the skin was 
suiliciently permit observation, noted that with 
nearly every muscle which had given negative results before 
now got contraction, though, some cases, extremely 
feeble one and this contraction was sometimes coincident with 
the qualitative change the reaction degeneration. Where 
the qualitative change, constituting one the phenomena 
the reaction degeneration, was observed, the contraction was 
invariably noticed very sluggish, and obtainable with 
smaller number cells than usual. 

The muscles the extremities were examined detail. 
seems hardly necessary here give the tables 
Suffice say that the peronei and the tibialis anticus muscles 
the left leg especially and some the extensors and flexors 
the fingers and the small thumb muscles both arms gave the 


reaction of degeneration. 


Vaso-Motor and Nutriti ‘e Fu ctl is. The re is slight ceden 
both ankles. There any bedsore. None 
the muscular groups are very markedly wasted—certainly 
tibialis anticus and the calf show considerable phy. 
The right leg slightly smaller than the left. 


Both buttocks are flattened. The muscles both fore-arms 
flabby. Sweating profuse, and has the peculiarly sour 
often noted cases multiple neuritis. 

Cerebral and Mental Functions.—Patient lies semi-comatose, 
as already described, and cannot be roused so as to eo preh nad 
questions asked her. She evinces feelings pain slight 
ery and feeble, lethargie attempt remove the limb from the 
source the irritation. 

Locomotory System.—There nothing worthy note 
regards the joints. There are occasional slight jerking 
ments, especially the arms. 

The patient continued much the same condition first, 
gradually losing ground, then more rapidly after her temperature 
rose 102° Fahrenheit. the night the 7th 


breathing became the pulse more rapid and 


‘ 


weak r, and she died on November 8th. 

patient’s condition before admission the hospital 
obtainable this case. Post-mortem examination Dr. Leith 
showed nothing worthy special note here. 

The following organs, were examined microscopically. 
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The brain and cord, the eleventh and twelfth dorsal posterior 
nerve roots with ganglia, the right and left sympathetics, the 
optic nerves; the brachial plexus, the ulnar, median, musculo- 
spiral, musculo-cutaneous, sciatic, external popliteal, internal 
popliteal, posterior tibial, and the anterior tibial nerves both 
sides were examined along with the extensor communis digitorum, 
extensor hallucis, and the tibialis anticus muscles; also the 
nerves, with diaphragm; the seventh intercostal nerves 
and muscles the semi-lunar ganglia; pieces the ventricular 
wall the heart, the liver, The specimens were all preserved 
fluid, and unfortunately the ganglia were put into 
the same solution. 

The motor areas the brain were examined the same 
method used Case I., but without any conclusive result. 

The cord eave considerable trouble by not hardening properly. 
The multipolar cells the anterior cornua show, however, the 
same changes those described are patches 
degeneration the white substance, and there are 


© 


The medium-sized vessels, especially between the 
cord and nbranes, show great thickening the middle 
having hyaline appearance. and 


posterior roots are alike normal. The nerves showed the same 
degenerated fibres groups. The description 
the right sciatic will suffice for the larger nerves. 

Right Sciatie nerve fibres are normal, many 
show granulation more advanced segmentation myelin, and 
these fibres are mostly arranged groups. They are associated 
with the presence greater number segmental and connective 
tissue nuclei, and also leucocytes. There are some fibres which 
show loss axis-cylinders and, generally, these are near the 
referred to. Very few fine fibres are seen 
appear included these groups. There homo- 
geneous pink-stained (eosin) fibrinous exudation between many 
the fibres. This most connection with these 

groups degenerated fibres, and they bear distinct relation- 
ship the position the smaller arterioles and capillaries, 
from which the exudation may have originated. There are, 
however, far fewer leucocytes connection with the exudation 
than might expected, and these are mostly seen nearer the 
degenerated groups and the vessels. The segmental nuclei, 
especially near the nerated groups, are greatly distended, 
and show evidence proliferation, some them showing well- 
marked mitotic figures. 
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The connective tissue nuclei have also increased size and 
number, but only near the bundles degenerated fibres. The 
smaller arterioles and capillaries show very marked enlarge 
ment and proliferation the nuclei the endothelial cells 
the intima; most the smaller vessels appear almost 
blocked these nuclei projecting heir lumen, and the 
nuclei may seen all stages karyokinesis. These vascular 
changes, mainly involving the intima, much less extent, 


the media and adventitia, are best marked the 
and are noticeable also the perineurium and epineurium, but 
less extent. 


The larger arteries the endoneurium show marked 
hyaline change the media, structureless-looking coat, often 
with few nuclei and staining feebly with eosin, hus strongly 
contrasted with the fibrous tissue of the intima and adventitia 
Arteries affected measure total diameter thereby: 
the larger vessels not show this change, nor those which 

are much smaller calibre than the measurement given. This 
hyaline appearance the media almost entirely contined 
the arteries the endoneurium. The perineurium somewhat 
thickened part, but almost entirely the increased numl 
young connective tissue cells the inner 
sheath. Speaking generally, whereas all the funiculi show the 
vascular changes regards nuclei, some much more 
markedly than others, and those which they are best 
developed the degenerative changes the nerve fibres are much 
more evidence. 

Right Anterior Tibial nerve very markedly de- 
generated. The normal fibres are little groups, but far the 
greater proportion show segmentation myelin, sheaths distended 

with droplets myelin, and axis-cylinders very few number. 
Where the axis-cylinders are seen, they extend generally for 
short distance alone, and these small portions show typical vacuo- 
lation and granulation. 

Fig. represents the very advanced segmentation the 
myelin the fine fibres, compared with the ordinary-sized 


fibres, and peripheral neuritis, far experience goes, 
these fine fibres nearly always early date, and very 
severely. 

The nuclei are increased number, especially those the 
connective there area few leucocytes near the vessels, and 
the segmental nuclei are greatly enlarged, and, not few 


instances, proliferated. 
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The vascular changes are most typically seen the endoneu- 
rium, also the epineurium. Fig. shows transverse section 
the appearances just described, especially the vascular changes 
and the exudation. 

The Ulnar Nerve the last nerve this case shall 
describe here. much more markedly affected than the 

brachial plexus. the fibres all the funiculi show 
degenerative changes method. This nerve presents 
very ditferent appearances different levels. The axis-cylinders 
are much less interfered with than the medullary sheaths, although 

latter are considerably thinner than normal. The degener- 
ted tibres section which, first sight, might mistaken for 

healthy nerve, are best marked round the periphery each 
funiculus near the septa, and especially near the vessels, Those 
show distension sheath and loss axis-cylinders, and 
are probably nerve tibres destroyed pressure higher up, and 
which the axis-cylinders may actually broken across. 
are not more numerous than one-tenth the total number 
the section the level referredto. Many the fibres possess- 
axis-cylinders have irregular outline and seem somewhat 
separated the one from the other. 

longitudinal section shows all the appearances different 

vels, the localised bulging the sheath Schwann seg- 
mented myelin, the effusion between the fibres, and yet many 
these very fibres appear above and below with fairly normal axis- 
cylinders. These changes may depend vascular conditions, 
distinctly present along the line certain the vessels, 
where these vessels run across the funiculus the exudation 


appears to spread widely. In the gap between the vessels and the 


neighbouring nerve fibres there are the fibrinous-looking remains 
exudation staining very feebly with eosin, and the marked 
changes the medullary sheaths the contiguous nerve fibres 


(segmentation, bulgings wall, etc.), all bear witness the detri- 
mental effects the pressure, while the connective tissue and 


segmental nuclei are enlarged and proliferated, but not very 


extensively. There are few leucocytes. 


The vessels the endoneurium show marked nuclear changes, 


especially those vessels probably causing the exudation—but they 


are not evident the epineurium. 


good instance the change the muscles the affected 


limb, describe the right tibialis anticus muscle. 
Right Tibialis Anticus transverse striation 
better marked than could expected, but many fibres show 
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somewhat feebly. There are many nuclei, but these are mostly 
the walls the and the capillaries. The sarcolemma 
nuclei are slightly increased number, especially those belonging 
the fibres which have lost, some extent least, their trans- 
verse striation. nuclei may seen all the different 
stages proliferatien. The capillaries between the fibres are 
strikingly empty blood, and many them are blocked with 
enormously swollen endothelial nuclei. 


These cases are most instructive, because while differing 
some respects they yet agree others. 

have both cases the effusion. 
This effusion most characteristic; found specially 
around the arterioles and capillaries the 
septa, often between the nerve fibres and the perineurium, 
and separating the inner the 
not, these cases least, typical inflammatory exudation 
accompanied far greater number leucocytes than 
Case where the exudation much more excessive. 
This exudation, where referred all most text books 
neuritis, manifestly regarded evidence inflam- 
mation, and not accorded prominent position. both 
cases have endeavoured demonstrate that this exuda- 
tion greater one part the nerve than another, and 
that acts injuriously compressing the nerve fibres 
its neighbourhood, thus causing degenerative changes 
them, not merely the level where occurs, but also 
less extent peripherally. The exudation tends 
fig. 3.) 

Were the exudation occur healthy nerve, would 
cause pain, and possibly interfere with the conduction 
impulses, sensory motor, both; but could not 
sion degenerative changes similar those seen two 
cases, unless from some cause the nerve fibres were inter- 
rupted, the effusion, becoming organised, had contracted, 
exert hurtful pressure. But these cases the stage 
organisation exudation its infancy, and the effusion 
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could, spreading upwards and downwards, against 

very excessive resistance, prevented from doing any great 

damage—were not that the fibres from their 
condition are specially prone injury. 

Secondly.—In Cases and the vascular changes were 

the same; the same increase size and number the nuclei 

intima, media, and adventitia, limited the smaller 

vessels, and first found endoneurial vessels, and, the 

neurium and 
There point more difficult determine with cer- 
tainty than the existence non-existence proliferation 


nuclei vessels. can decided measure- 


ment, but not proliferation. Many specimens show, 
however, mitotic figures these and this seems 


noted both cases that the effusion, whether with 
without many leucocytes, was always accompanied the vas- 
cular change, and that these vascular changes became better 
marked the nerves were traced peripherally. Then the 
larger arteries the endo- and sometimes the perineurium 
showed thickening the middle coat, and the thickening 
was homogeneous appearance, and with few nuclei its 
structure. 

condition the nerve fibres themselves. 
Taking almost any the affected nerves, 
section shows that effusion and degenerated fibres are 
conjunction, whereas the healthier fibres are those least 
effusion. Many the nerve fibres situated 
near exudation are greatly distended. the 
presence exudation often swell much normal 


nerve fibres when placed water; probably means 


endosmosis. 


But sometimes groups degenerated fibres are seen 


without any effusion. This indicates that the fibres are 


not mean that all peripheral 
degenerate the result pressure alone, but this was 


the principal cause, the two cases have recorded. 
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put this point different way, contend that 
although alcoholic neuritis the nerve cell chiefly, 
and with the process—i.e., the nerve fibre—yet the cell 
intoxication not the chief cause the advanced changes 
met with more one fibre nerve than another, but 
that local agent—the effusion depending vascular con- 
ditions—greatly expedites the degenerative changes the 
previously weakened nerve fibres. 

true parenchymatous degeneration may occur toxic 
peripheral neuritis, but there is, addition, interstitial 
effusion which aids the process, and the 
effusion the less the chance recovery. 

have noted several the nerves the fact that 
very fine fibres, which are, believe, mostly vaso-motor 
function, are nearly always markedly degenerated. 

Comparing fig. already referred to, see how much 
further advanced are the changes the fine fibres than 
those average size. believe that the early 
changes met with these fibres that the vascular conditions 
are partly due, but after nerve section effusion not 
rule, but the exception, and the vascular changes are much 
less pronounced than peripheral neuritis, not believe 
that the degeneration the fine fibres the cause 
effusion, but only aids the nuclear changes the arterioles, 
capillaries, The changes the axis-cylinders are well 
shown both cases, granulation, swelling, ete. 

found Case the diminution and altera- 
tion shape the nuclei the multipolar cells the 
most affected side the grey matter the cord, and 
sole cells on the other. Had all the cells shown the salne 
characteristics might compelled that the con- 
dition was artificial, but the contrast between the two 
sides, shown photograph, too marked allow 
such conclusion. fact that the cortical cells Case 
agree with Berkeley's observation on rabbits is of interest, 
suggesting that these cells are also affected. 

Case the electrical reactions compare remark- 
able way with the pathological descriptions, and speci- 
ally interesting note that extraordinarily powerful 
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current had used before contraction the 
muscles under examination were obtained. 

conclusion, Case there is, with less exudation, 
less change myelin and axis cylinder, and less marked 
change vessels, the same amount paralysis Case 
which shows more exudation, more segmentation 
myelin and destruction axis-cylinders and greater vascu- 
lar changes therefore Case have probably much 
more advanced change the central cells than Case 
the inference that, but for the effusion, Case II. 
might possibly have survived much longer. 

connection with these two cases just contrasted 
together, should like note the similarity changes the 
right posterior tibial nerve from case diabetic neuritis, 
male, aged 36, who died from pulmonary complication, and 
not diabetic coma. indebted for the specimen 
Edinburgh. 


Case Diabetic Neuritis—Right Posterior Tibial Nerve. 


Many fibres appear normal. These are mostly seen 
and the groups form more less irregular pattern 
the funiculi. Between these groups fibres those that 

degenerated appear also grouped together. The myelin 
granular and the tends certain 
fibres to give way. The axis-cylinde rs of affected fibres are 
distended, sometimes showing bead-like swellings, 
vranular, often vacuolated, and stain feebly. Among these 
vroups degenerated fibres many nucleated connective tissue 
cells appear. Some these show greatly distended 
with very small amount protoplasm, the protoplasm 
staining deeply with eosin. They show evident traces 
proliferation, and possible that their presence they 
prejudicial influence over the nerve fibres 
their Segmental nuclei are not markedly 
proliferated, although they are distinctly enlarged size. 
exudation described Cases and appears here 
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also, being specially well marked between the perineurium 
and the nerve fibres and along the lines the septa. 

The vessels show the most typical enlargement and pro 
liferation the nuclei the endotheliel cells the intima: 
less extent the nuclei the media and adventitia are 
similarly affected. The smaller vessels suffer most, although 
every vessel the endoneurium appears affected, the 
arteries much more markedly than the veins. The vessels 
the perineurium are involved, but less extent. 
some the larger arteries local proliferation 
thelium seems have occurred, the process thus formed 
suggesting appearance not unlike little 
This appearance suggests the possibility these little pro- 
cesses becoming detached and forming emboli the minute 
capillaries. There are certainly little apparently free 
the blood stream are somewhat suggestive fre 
endothelial cells. 

The appearances noted the muscles Case espe- 
cially the left tibialis anticus, strongly suggest that these littl 


¢ mboli do occur. 


nding gene ration Nerves. 


summary the results experimental work 
dogs and rabbits, and the observations made the 
nerve stump ten years after the amputation the arm, 
were given the British Medical Association meeting 
Carlisle last summer, and are found the 
number the journal, and they appear more extended 
form the January number the Edinburgh Medical 
Journal. shall, therefore, only give conclusions the 
briefest possible way. 

the ulnar nerve the patient referred to, the fine 
medullated fibres have suffered most; they are markedly 
compressed connective tissue. These fine fibres, which 
may easily seen occurring little groups, are most 
affected close the terminal neuroma. arterioles and 
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capillaries the (endo- peri- and epineurium) show 
the nuclear changes described peripheral neuritis, but the 
changes become less obvious the nerve traced centrally. 
inferences are that the fine fibres whose function lost 
are replaced connective tissue; that those fibres which 
have lost their function become proportionately less 
numerous the nerve traced centrally; and that the 
nuclear changes the vessels depend the minute fibres 
whose function not abrogated being compressed the 
connective tissue replacing minute fibres whose function 


abrogated. other words, believe that fine fibres are 
chiefly vaso-motor, and mainly suffer ascending degenera- 


tion. The connective tissue increase around the larger fibres 
extremely slight proportion, even around fibres which 
must have lost their function. should note that corres- 
ponding vascular changes occur the muscles, 

large series experiments dogs and rabbits, 
nly the latter, find similar results. 

Figs. and show longitudinal sections the two 


from the normal nerve, and the 


fine fibres can seen about the centre the funiculus, 


forming distinct strand. from the central end 
the left s tic twe nty-three days after a double ligature 
the nerve. The connective tissue 
septa mark the site fine medullated fibres, all which 


suffered severely from the pressure, and there little, 


iny, connective tissue increase elsewhere. 


This change begins about the fourth day, and observ- 
ble week’s time after occurs 

‘tions ligatures made, and found dogs and 
rabbits alike. The arterioles and capillaries show corre- 
sponding cha those found the human ulnar nerve 
fter amputation. short, the changes found the 
entral ends rabbits’ sciatics after section ligature 


ppear closely correspond those the nerve the 
stump man. have had the opportunity corrobo- 
rating these observations the nerves human stumps 
different dates, but have still insufficient number 


cases disposal. 


CLINICAL CASES. 


ARTICLES 


ORIGINAL AND 


Descending Degeneration Nerves, after Section 
Ligature. 


intention only refer those changes which 
have any bearing peripheral neuritis. 

(1) Many nerve fibres the peripheral end divided 
nerve dogs and rabbits are distended. distension, 
best marked within few days after the operation, may 
due aggregation myelin droplets but where there has 
been exudation from neighbouring vessels the fibres may 
swell up, probably from inbibition. This appearance 
very common occurrence peripheral neuritis, although 
accidental experimental sections. 

(2) not propose discuss any great length the 
changes observed the axis-cylinder. have noted 
granular, vacuolated, distended appearance very com- 
monly the peripheral end divided nerve such 
time axis-cylinders are easily observed. 

interest. Observers state that they ought become un- 
recognisable in three to four weeks, and disappear alto- 
gether are unstainable) period not exceeding six 
weeks. Inthe rabbit, the peripheral end the 
remains for longer time nearly normal appearance after 
ligature than after section, just segmentation myelin 
and proliferation segmental nuclei are slower taking 
place but, whatever happens, axis-cylinder 
derive trophic influence some nature from the segmental 
cells. 

axis-cylinder may seen swollen and distended 
fibre with apparently normal myelin, although the distension 
apparently so, where myelin granular broken (to 
very limited extent), but axis-cylinder rarely, ever, 
found normal function appearance where seg- 
mental nuclei are proliferated. difficult bring forward 
any photographic proof this, but careful study many 
sections many specimens gives strong corroborative evi- 
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dence favour the truth this theory, however unlikely 
may seem from embryological standpoint. 

(3) The change the vessels nerve undergoing 
Wallerian degeneration described consisting enlarge- 
ment and proliferation endothelial nuclei arterioles and 
and slighter nuclear increase media and adven- 
titia. Venules are less would only here point out 
that these changes are not nearly well marked most 
neuritis, and many cases not marked all. 


The question much discussed where the de- 


ration process begins the riphe ral end divided 
nerve very difficult one answer. made 

large series experiments rabbits with double sections 
double ligatures, observe whether the middle 
peripheral portion the nerve degenerated first. The 
operations were done without displacing the nerve and 
long middle portion was left possible between the two 


Notwithstanding that the middle portion dis- 
because the blood supply presumably more 
rfered with, the balance evidence favour 

the peripheral part commencing degenerate first. 

one rabbit, for example, the middle part the 
segmental nuclei have not proliferated nearly the same 
extent peripheral. another rabbit, days 
double ligature, the segmental nuclei have evidently 
nly just ceased liferating, whereas the process had long 
ceased the peripheral. After four days ligature section 
the degenerative process appeared commence all along the 
severed nerve, but most advanced the peripheral 
part, with the exception certain fibres that part which 
lone Ve taine dl a fairly normal appe arance, though they also 
eventually suffered. 

cannot, however, leave this subject without referring 
again fig. which taken from the right anterior tibial 
nerve Case shows what likewise well seen the 
peripheral ends the divided ligatured nerves—namely, 


that the fine fibres suffer most severely. the photograph 
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they may seen markedly segmented. Their medullary 
sheaths show far more advanced degenerative changes than 
the ordinarily-sized fibres. only one the whole series 
experiments rabbits was the evidence not corroborative. 

propose next contrast peripheral neuritis with de- 
scending Wallerian degeneration. 

nerve fibre severed completely from its centre, 
undergoes Wallerian degeneration, but peripheral neuritis 
the fibre below the level the degeneration apparently 
normal. There may several such degenerated patches 
the same fibre, with intervening and almost healthy-looking 
portions, although not likely that the peripheral end 
organs, sensory motor, could entirely, 
all, responsible for these healthy intervening portions. 

The obvious conclusions are, that the fibres which show 
these alternating changes are still nourished the cells from 
which they arise, and that the local changes are due 
locally injurious, toxic, agent acting only limited area. 

has been stated that these degenerated tracts are 


points where the nerves are exposed external injury 
] 
i 


1 


pressure, for example, the ulnar nerve the elbow, but 
this far from being complete explanation the 

These degenerated patches have infinitely wider range 
than merely points possible external pressure they are 
more marked peripherally than centrally, but, what 
much greater importance, these changes bear distinct 
relaticnship the condition the vessels. 

Wherever exudation well marked the vessels show 
most distinctly enlargement and proliferation nuclei, and 
the hyaline-looking thickening the middle coat 
endoneurial arteries. Why may not these conditions due 
the toxic action poison the vaso-motor cells the 
medulla? cannot solely due this, else all the 
vaso-motor nerves would simultaneously interfered with, 
and undoubtedly true that Cases and II. the vascu- 
lar changes varied greatly the different nerves, the 
pathological specimens demonstrate. But the toxic agent 
may act locally well centrally. injury nerve, 
as, for example, squeeze any local irritant, may damage 
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the fine fibres, which are probably vaso-constrictor, much 
more markedly than the larger fibres; and any the 
cases peripheral neuritis which have had the opportunity 
examining, these fine fibres, arranged groups, seem 
the point where the earliest and most marked proliferation 
connective tissue nuclei observable. 

Each individual fibre obtains its nutritive supply from 
lymph blood. The toxine the blood will act with great 
virulence upon these fibres brought into immediate contact 
with it. The nerve fibre may deriving nutritive material, 
more less throughout its whole length, whether 
means segmental cells not cannot say still there 
seem certain points along its course where comes 
more directly under the influence the blood current. The 
fact the existence the nuclear changes may due 
the lymph surrounding the fibre being certain extent 
toxic, and specially the points where further nutritive 
supply derived from the capillaries, and where the greater 
toxic effect may produced. This may cause effusion 
the level distribution the fibres the nerve vessels. 
When bundle fibres shows degenerative changes one 
level shows similar changes, not merely repeatedly 
the periphery approached, but with shorter and shorter 
ntervals more normal nerve fibre between. 


Changes Nerve Cells. Ganglia posterior nerve roots and 
multipolar anterior cornua. (Rabbits and Dogs.) 


After very considerable amount experiment, found 
that solution corrosive sublimate (saturated 0°75 
per cent. solution common salt) with equal parts water, 
heated the temperature the tissues, was the most satis- 
factory fixing agent for the nerve cells rabbits’ ganglia 
cord, and succeeded getting fairly satisfactory 
nuclear networks (as compared least with earlier 
specimens) and almost evidence cell shrinkage. 
had control nerve cells compare with those which were 
abnormal. The stains used were toluidin blue and eosin, 
method for which was originally indebted Dr. Gustav 
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Quoting from paper, read before the British 
Association Carlisle, the changes obtained were— 

(1) The cells the ganglia the posterior nerve roots 
undergo definite changes the result nerve section 


ligature, and much earlier period than the 
polar cells the cord—beginning probably early the 
fourth day, and certainly the seventh day. 
(2) That one the very first changes observed the 


cells ganglia and anterior cornu diminution the siz 
the nucleus proportion the size the cell, and 
that sometimes, but not all cases, nucleoli also becom 


smaller, and very frequently the nuclei take eccentric 
position, sometimes even bulging the cell wall. 

(3) That both sets cells granules, 
known the chromatic granules, are either smaller size, 
fewer number, and scattered through the cell body tend- 
ing most numerous round the nucleus, else they 
grouped together large masses round the nucleus, leaving 


the periphery the cell quite clear. 

(4) That pericellular lymph spaces may become enlarged, 
especially around the ganglia cells, and where the enlargement 
very marked the cells become proportionately smaller 

size, although actual atrophy may also occur. several 

specimens found large vacuoles—not the vacuoles 
described many writers occurring the cells 
cord and cerebral cortex, which are probably some extent 
artificial—but big vacuoles, more resembling hugely distended 
pericellular lymph spaces. They differ, however, inasmuch 
they are surrounded the remains cell protoplasm 
containing chromatic granules. 

(5) That the multipolar cells not merely 


these changes position and size nuclei, and arrange- 
ments and number chromatic granules, but there is, 
later phenomenon, marked disintegration cell protoplasm, 


well seen some specimens. This disintegration has 
been described Marinesco occurring certain cord 


lesions man. consists patches, which, with toluidin 


blue and eosin, are whitish colour and surrounded 
masses chromatic granules. 
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This stage disintegration follows only very late stage 
the ganglion cells the posterior nerve roots. should, 
however, stated that varying number normal cells 
occur abnormal ganglia, and that very few abnormal cells 
occur normal ganglia. The changes the cells most 
commonly observed normal ganglia are aggregation 
chromatic granules round the nucleus, and more rarely 
eccentric position nuclei. normal ganglia 
presumably healthy rabbits never submitted 
any experiment all, well ganglia unatfected the 
experiments performed. The proportion such abnormal 
cells normal ganglia rarely exceeds per cent. the 
whole. Vacuoles may also appear, but much more rarely, 

their presence quite exceptional. 

Figs. and show the changes described the ganglia 
the posterior nerve roots—7 the normal, the affected 
side twenty-one weeks after double ligature the sciatic. 
The ganglia are pair belonging the sciatics, and the 
operation this case was successful every way regards 
healing first intention and the subsequent health the 

Fig. shows the multipolar cells from the anterior 
cornua rabbit six weeks after double ligature had 
been applied one sciatic. The cells are taken from the 
same level the cord the region. The affected 
cells are the left side the photograph. 

Tables measurements showing the difference size 
neuclei and cells the affected and normal sides will, 
anticipate, published the March number the 
Edinburgh Medical Journal. may state, however, that 
with very few exceptions, forty fifty experiments 
rabbits, the changes recorded appeared the affected side, 
and that the exceptional cases referred were some two 
number, all which the wound had become 
septic. 

seems quite comprehensible that the cells the 
ganglia the posterior nerve roots should suffer first, 
because nerve pass normally them from 
the site the lesion: whereas the cells the 
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polar cells the anterior cornua normally send impulses 
downwards from them,/although there question that 
impulses can pass both directions along motor nerve 
fibre. 

Are the connective tissue changes along the lines 
the fine medullated fibres the central end divided 
nerve and the changes the nerve cells ganglia and 
due irritation 
answer. not believe irritation from the site the 


This very difficult question 


lesion alone the cause, because very different results were 
obtained examining the nerve cells septic cases; and 
further, the rabbits never showed any signs pain, 
hearty meal whenever they recovered from the 
and feeding regularly and well till the day their death. 
about try eliminate still more the possible irrita- 
tion factor producing 
series experiments, irritation may not 


evidenced pain. 
The suggestions which may culled from comparing 
the cases peripheral neuritis and the nerve degeneration, 


and the changes nerve cells the result experimental 


The fine medullated fibres, which play such 


important ascending degenerate very 


early peripheral neuritis, and are associated with marked 


vascular changes. 
The comparative absence the vascular changes 
Wallerian degeneration evident from examination 
The limited nature the vascular changes the central 


end the divided dogs and rabbits, and the 
nerves stumps man, suggests not merely the relation- 
ship fine medullated fibres the vessels, but also 
strong contrast the great vascular changes found fre- 
quently, least, peripheral neuritis. 


Peripheral neuritis different from either ascending 
descending degeneration, and manifestly caused 
toxine acting cells well nerve fibres, 
vessels. 
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The fact that Case I., and also Case the multipolar 
showed the same changes that appeared after experi- 
mental section (so far the methods fixing would permit 
comparison), most suggestive, and would draw 
especial attention the diminished size the nuclei 
the affected cells, point have not seen noted other 


A 


observe rs. 

The changes which found the cells the 
the posterior nerve roots after nerve section liga- 
ture appeared such very early period, much earlier fact 
than the multipolar cells, that they suggest the theory 
that the division axis-cylinder process acts more 
rapidly prejudicial manner that cell which the 
process normally conducts nerve impulses. 

This would naturally suggest that the multipolar cells 
and ganglion cells were affected toxic agent, the processes 
normally conducting from the cell would suffer more rapidly 
than the processes normally conducting the cell. 

results show that, certain date after section 
ligature, the ganglia will suffer most organic change, but 
that after three weeks the multipolar cells rapidly undergo 
alteration, and that six seven weeks, according 
Marinesco, Golgi, and others, disintegration protoplasm 
results, however, only show distinct disintegra- 
tion protoplasm the cells the posterior nerve root 
vanglia after fifteen twenty weeks, although well 
marked multipolar cells three seven weeks. May 
uot this explain why, peripheral neuritis, long after 
paralysis almost complete, sensation pain may persist, 
some extent least 

peripheral neuritis, the condition these ganglia cells 
have not met with much attention, vacuolation and hya- 
line swelling,’ &c., being referred only few cases 
but trust able few months have some work 
completed the condition these cells, one case, 
least, this disease. 

conclusion, may state that have been engaged upon 
the histology these fine fibres, and their distribution, 
different stages human nerves. The results are 
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yet incomplete, but this much may asserted that the 
connective tissue supporting the fine fibres becomes gradually 
increased age advances, and that diseases causing arterial 
degeneration appear expedite the process. 

The methods used the microscopical work were numer- 
ous nerves were, however, always fixed fluid, and 
portions cord, etc., corrosive sublimate. 


and benzo were mostly employed for staining 
nerves, addition Weigert-Pal’s method, 
blue and eosin for nerve cells. cannot close this paper 
without expressing thanks Sir Thomas Grainger 
Stewart and Dr. George Gibson for permission give 
details the two cases peripheral neuritis which were 
under their care, and whose courtesy obtained the 
specimens described the earlier part this paper. 


DESCRIPTION 


FIGURES. 


Fic. cells from the anterior cornua the cervical enlarge- 
ment the spinal cord Case 


Cells from left anterior cornu. 
Cells from right anterior cornu. 
Nucleus, 
Nucleolus. 


Fia. 2.-—Right sciatic nerve, 
around arteriole. 


howing recent leucocyte exudation 


arl. Arteriole. 

Exudation. 

Normal nerve fibre. 

Degenerated nerve fibre. 


Fic. 3.—Left sciatic nerve, Case 
organisation, and the change coat arteriole. 


owing exudation, with commencing 


Arteriole. 

Exudation. 

fn. Newly-formed connective tissue fibres. 
en. Endothelial nuclei. 

Media. 

ad, Adventitia. 


adn. Nuclei adventitia. 
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NOTES TWO CASES PERIPHERAL 


Fic. 4.—Right anterior tibial nerve, Case showing greater segmenta- 
tion fine than average-sized fibres. 
nm. Degenerated fine fibres 
Proliferated connective tissue relation these fibres. 
Enlarged segmental nucleus. 
Degenerated nerve fibres—average 


Myelin 


Fic. 5.—Right sciatic nerve rabbit—unaffected side—showing fine 


medullated fibres 


Fic. 6.—Left sciatic nerve rabbit—central end, twenty-three days after 


application double ligature —showing thickened connective tissue septa 
replacing fine medullated 

Fic. 7.—Ganglion on right posterior nerve root (sciatic region) of rabbit— 
with toluidin-blue and eosin. 

Fic. 8.—Ganglion left posterior nerve root (sciatic region) rabbit— 
twenty-one wecks after doubl with toluidin-blue and eosin. 


Fic. cells from anterior cornua (sciatic region) rabbit’s 


rd. 
Normal side. 
Cells from aft ide, six weeks after double ligature had 


been ¢ 


TWO CASES PORENCEPHALY. 
WIGLESWORTH, M.D.LOND., M.R.C.P. 


Case 1.—Joseph B., aged 24, single, was first admitted int 
Rainhill Asylum March, 1890. was the five 
children, all whom were living and healthy. His parents were 
living, his father being years age and his mother 64, 
respective ages marriage having been and 29; there was 
consanguinity. His father was intemperate, and was said 
excitable temperament, but, with this exception, there was 
nothing note the family history, and, particular, there was 
evidence epilepsy other form nervous trouble. The 
patient himself had smallpox when months old, and had been 
delicate did not walk until was years age went 
school and remained until was 14. was said 
have been intelligent and bright the age years, but 
did not advance after was tried office work 14, but 
failed memory, and had give up. epileptic fits 
supervened, and gradually became more dull; assisted, 
however, his father’s shop the age 23; the fits, how- 
ever, became worse, and during the year previous admission 
became maniacal and unmanageable after them, and had 
length placed under restraint. There was time any 
history injury. 

The patient, admission, was young man fair physical 
development, ft. in. height, and weighed st. 
features; brown hair; grey irides; pupils, mm., 
equal, regular, reacted normally stimuli. Deep reflexes exag- 
gerated. definite paralysis, but had little weakness 
the right hand, and used wear leather band round his 
wrist support it. Thoracic and abdominal viscera normal. 
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had marked stammer his speech. sensory defect 
observed. had intelligent expression. was rational 
and coherent conversation, and able give very fair account 
himself, and quite realised his position; was, however, evi- 
dently rather simple, and there was general slight obtuseness 
his mental faculties, with some impairment memory. was 
very fanciful and hypochondriacal, constantly complaining about 
trivial matters and imaginary ailments, after the manner epi- 
generally and times was excitable, and disposed 
impulsive and aggressive. had large number fits, 
especially night. mental condition might, indeed, 
described one moderate improved some- 
what under treatment, and December, 1890, his father was 
allowed take him out. again, however, proved unmanage- 
able home, and was brought back the asylum ten months 
later, viz., September, 1891. condition then had not 
materially, but was somewhat more dull. His fits 
continued numerous, and these frequently assumed hysterical 
character, with apparently purposive movements. During the 
year 1892 had 453 fits; during 1893 had 226; and 152 
during 1894; the last-named number, occurred during 
status epilepticus the month May. 1895 the 
fits again increased 239 number. February, 1896, 
was again seized with attack status epilepticus, which 
proved fatal five days, after series fits very severe 


character. 
AUTOPSY (Fifteex Hours ajter Death). 


examination the head only was permitted. 

Cranium.—Skull symmetrical externally, somewhat increased 
thickness and density, the left side being average mm. 
thicker than the right; sinuses and venous system generally 
gorged with blood; general absence fluid the subdural 
space. somewhat increased thickness, the ves- 
sels the pia being intensely congested. Thinly scattered over 
the surface the convolutions both hemispheres were some 
small circular, slightly-elevated nodules, about mm. 
Which, for the most part, came away with the pia when 
this was stripped, and consisted chiefly fibrous tissue. The 
whole brain was much congested, the grey matter the cortex 
and basal ganglia being everywhere dark, and the consistence 


was firm. 


ORIGINAL ARTICLES AND CLINICAL CASES. 


Weights. 


Brain (immediately after removal) 1,372 grammes 
Right hemisphere (unstripped) 662 
(stripped) ... 640 
Left (unstripped) 539 


Right Hemisphere.—Convolutions large and well formed, and 
these and the main sulci follow typical course. focal lesion. 
fact, with the exception the general congestion, due the 
mode death, this hemisphere was perfectly normal. 

Left Hemisphere.—This presented, first sight, nothing 
ticularly abnormal (except the general increase vascularity 
mentioned), but when the membranes were stripped was found 
that these covered, and for the most part concealed, considerable 
cavity which, roughly speaking, the upper part the 
ascending limb the fissure Sylvius, and which 
formed the removal considerable portions the convolutions 
bounding this area. Strictly speaking, indeed, was scarcely 
correct talk cavity formation, before the removal the 
membranes the surrounding parts were nearly apposition 
that the aperture which had existed was almost obliterated, 
that there was cystic appearance, and was not until the lobes 
were separated from each other that the considerable loss sub- 
stance which had occurred was clearly apparent. The missing 
portions are the upper part, the lower fourth 
the ascending frontal and ascending parietal convolutions, to- 
gether with the anterior half the supra-marginal gyrus have 
completely disappeared, whilst inferiorly the temporo-sphenoidal 
lobe divided deep fissure situated about the junction 
the middle with the posterior third, which cuts through all the 
three external convolutions this lobe about em. 
the fissure broad its upper end where traverses the 
first temporo-sphenoidal gyrus, and tapers off gradually 
breadth the third temporo-sphenoidal gyrus the adja- 
cent long convolutions the island Reil, which run into the 
temporo-spenoidal lobe have also disappeared. The lower ends 
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the two central gyri have slightly eroded appearance, but the 
ends all the other defective convolutions where they abut the 
cavity are neatly rounded off, and there induration round the 
margins the cavity. There communication with the ven- 
tricle. Round the hollow thus formed the different sulci and gyri 
(especially those the posterior part the hemisphere) are 
grouped distinctly radiate manner, greatly obscure 
the normal arrangement, and make recognition the different 
parts somewhat difficult. tracing up, howover, the calloso- 
marginal sulcus the inner aspect the hemisphere (where the 
follow normal course) possible locate 
accurately the fissure Rolando, and thus found that this 
fissure not only situated further back than normal, but that 
runs almost vertical direction from above downwards, its 
lower end terminating the cavity above described also 
shorter than normal, owing the loss substance the two limit- 
ing convolutions, ascending frontal and ascending parietal, which 
addition the loss their lower fourths, are reduced size 
throughout their remaining lengths. Behind the fissure Ro- 
lando run series deep fissures from before backwards, spread- 
ing out, roughly speaking, like the branches fan from the 
cavity above-mentioned, and the convolutions bounding these 
fissures have, course, similar arrangement. Immediately 
behind the fissure Rolando, and almost parallel with it, 
fissure which appears represent the anterior half the intra- 
parietal post-central running nearly straight 
direction from above downwards; and behind this, the ascending 
limb the fissure Sylvius runs sloping direction, almost 
the margin the hemisphere behind and below this again 
comes deep fissure, obviously the posterior part the first 
temporo-sphenoidal parallel which cuts right through 
the parietal lobe, and almost joins the parieto-occipital fissure. 
Towards the lower and outer margin the temporo-sphenoidal 
lobe, the third temporo-sphenoidal runs back deep and 
well-marked sulcus from the fissure cavity this lobe, almost 
the tip the occiput; whilst between this suleus and the first 
temporo-sphenoidal one, above-mentioned, two more deep sulci 
run backwards from the fissure-cavity the occiput approxi- 
mately parallel direction, one which is, however, interrupted 
bridging convolution; these two latter sulci appear represent 
re-duplicated second temporo-sphenoidal these 
temporo-sphenoidal sulci run directly into the fissure-cavity which 
cuts across the temporo-sphenoidal lobe and appear terminate 


i 


ORIGINAL ARTICLES AND CLINICAL CASES. 


it, the first one alone having apparent continuation the 
opposite (anterior) side the lobe; the anterior side this 
lobe, however, two other short but deep sulci curve upwards and 
backwards over its lower margin attempting meet those 
the opposite side the fissure-cavity. 

The temporo-sphenoidal gyrus much reduced size, 


the other convolutions this lobe appear average depth 


and size, except course where structure destroyed 
the fissure-cavity which cuts across them. 

Turning now the frontal lobe the first thing that strikes 
its increase size owing the throwing backward 
the tissure Rolando, and the convolutions and sulci present 
considerable abnormality, they having definitely too vertical 
direction the posterior part this lobe, whilst the anterior 
part there tendency for them curved direction 
from before, backward and downward instead following the 
usual horizontal that this lobe also there ten 


dency for the convolutions assume radial direction though 
much less marked manner than the posterior part 
the brain. Immediately front the fissure Rolando and 


parallel with it, deep and well-marked sulcus, which runs 
vertical direction from the margin the hemisphere into the 
Sylvian fissure, being interrupted only one spot ashort, par- 
sunken, bridging convolution, which probably represents the 
sulcus. front this again another deep fissure 


running vertical direction, but with little inclination from 
before backward, which, however, stops short before reaches the 
upper margin the hemisphere, whilst its lower extremity 
separated from the Sylvian fissure well-marked fold con- 
volution. Immediately front this again deep vertical 
running upward for about inch from the Sylvian fissure, 


which appears represent the sulcus diagonalis. The ascending 
ramus the Sylvian fissure about normal length, but the 
anterior horizontal ramus this fissure both deeper and 
longer than usual. The other sulci this lobe have somewhat ir- 
regular course, but the tendency for them run from before back- 
wards and downwards, curved direction before remarked. 
The convolutions this lobe are large and well-formed, and have 
course direction corresponding that the sulci. the 
orbital surface deep and well-marked fissure runs from before 
backward, throughout the whole length this lobe parallel with 
the sulcus olfactorius, and separated from the tri-radiate sulcus, 
which formed the usual fashion, well-formed con- 
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volution, running parallel with it. The convolutions and sulci 
the inner aspect this hemisphere have quite typical arrange- 
ment. 

The Basal ganglia, Pons, and Medulla, and Cerebellum shared 
the general congestion, but appeared quite normal, except that, 
indicated the weights given above, the right half the cere- 
bellum was somewhat smaller than the left. 


Left Hemisphere (fresh cortex, stained with aniline). Sections 
taken from the para-central lobule showed somewhat dense epi- 
cerebral fibrillation the first layer few large succulent spider 
cells are visible, but the nerve-cells throughout the section show 
practically morbid change. Vessels normal. 

Crus, Medulla (method Pal and 
Sections made from the level the third nucleus down the 
olives, showed sign secondary degeneration disease, 
except that was thought that the superior cerebellar peduncular 
fibres were trifle larger the left side than the right. 


REMARKS. 


Although may impossible determine the exact 
date the lesion this case, may, think, with some 
confidence assigned the period intra-uterine life, and 
probably about the sixth seventh month develop- 
ment. Kundrat drew special attention radiate arrange- 
ment the convolutions round the margins the cavity, 
which found some his cases, and considered that 
such arrangement pointed the congenital origin the 
cases which was found, and this point quite 
agreement with the profound changes which have 
curred the grouping the sulci and gyri the case just 
described, point clearly some morbid agency work 
comparatively early period the development the brain. 
the nature this agency, however, there seems room 
for more difference opinion, and, writers the 
subject have expressed very diverse views with reference 
it. Into general discussion the question space will not 
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permit here enter, but would point out that 
incorrect use the term connoting 
separate pathological entity, since different cases undoubt- 
edly have their origin different pathological 
the case before the chief part the destroyed area, that, 
namely, comprised the lower ends the two central gyri, 
anterior part supra-marginal gyrus, posterior convolutions 
insula, and portion posterior part first temporo- 
sphenoidal gyrus, just that region which very liable 
destroyed softening adult life and old age, 
thrombosis and that the greater part 
the lesion this case, above indicated, has had such 
origin hence strongly suggested. But seems impossible 
account for the deep fissure which cuts across the tem- 
poro-sphenoidal lobe—that say for that portion the 
fissure which lies below the first temporo-sphenoidal 
any theory vascular obstruction, localised encepha- 
and seems probable that have here deal with 
true developmental defect. Such idea favoured 
the great depth the fissure proportion its width, 
the neatly rounded ends the convolutions abutting 
showing trace previous erosion, and the manner 
which runs without break deep normal fissure, 
the third temporo-sphenoidal. 

That the main portion the lesion which has produced 
the porencephalic cavity this case has been instrumental 
causing the profound changes the grouping the 
and gyri around hardly admits and that such 
disturbing influence development operating the tem- 
poro-sphenoidal lobe may like manner have caused the 
fissure cavity which cuts across it, seems reasonable sup- 
position. this view, then, the main portion the 
porencephalic cavity (as above defined) would have had 
its origin definite pathological whilst minor 
portion would due abnormality development 
resulting therefrom. Such view would any rate account 
for the appearances presented, without inventing imaginary 
arterial distributions fit with them. 
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Case 2.—John Y., aged years, had been inmate Rain- 
hill Asylum for five and a-half years. was sent from the 
workhouse, and friends ever came see him, that, unfortu- 
nately, was impossible obtain any history the case. 
was about ft. in. height, and lbs. weight; poorly 
developed. His features were very coarse and heavy, and had 
growth hair his lips chin. Ears large and coarse, 
directed forwards. had left-sided partial spastic hemiplegia 

the left arm was retained the position flexion, pressed against 
the side, and showed but little voluntary movement, whilst 
left le: 


~ 


was the subject marked talipes the 
patient could, however, walk fairly well without assistance 

the left arm and leg were also much shortened, and exhibited 

the muscular and osseous systems remarkable diminu- 

tion size all measurements compared with the opposite 

limbs. The knee-jerk was exaggerated the left side. His 
viscera appeared sound. Mentally was idiot most 

degraded type; had most fatuous expression; had 

power speech, and showed hardly the least sign intelligence, 

scarcely seeming understand the most simple things mas- 

turbated freely, and was wet and dirty his habits; had 

washed and dressed, and required attending almost like 

infant was, however, able feed himself. was subject 

frequent severe epileptic fits, having average about 180 

annually. eventually died phthisis July, 1896. 


Autopsy (thirteen hours after deati 4 


lungs full and contained cavities 
apices. 

Heart.—Normal. 

Abdomen.—Abdominal viscera normal, with the exception that 


the ascending colon contained few tubercular ulcers. 


SKULL. 


Cranium.—Antero-posterior diameter, temporal 
diameter, inches; considerable asymmetry the skull cap, 
the bones the vault the right side being smaller 
than those the the frontal, temporal, and occipital fossa 
the right side are also clearly smaller than those the left 
the crista galli pushed towards the right the left 
fossa smaller than the right. The lines the middle meningeal 
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arteries are clear both sides, but the ramifications are more 
distinct and deeper the contain black and soft 
white clot. Dura mater markedly relaxed right side, not 
decidedly thickened anywhere unusual adhesion bone, but 


few more adhesions arachnoid than usual both sides. 
About clear fluid subdural space, but blood 
membrane. The arachnoid does not dip down between the hemi- 
spheres the frontal regions, and the two inner surfaces the 
frontal segments are loosely adherent one another. Arachnoid 

and pia covering the whole the right hemisphere, well 
ised, markedly thickened, opaque, and and not adher- 
ent the subjacent cortex those convolutions which remain 
intact (to subsequently but strips quite easily. 
the right side small anterior cerebral artery can made out, but 


one can only find traces middle and posterior the 
right internal carotid markedly smaller than left. the left 
side the pia-arachnoid practically normal. 

Left Hemisphere.—The ascending parietal convolution its 


lower end, for distance about markedly shrunken 
form mere ridge nervous tissue, the atrophied part, how- 


ever, does not extend quite the lower end the gyrus, but 


separated from the Sylvian fissure normal fold convolution. 
There is, however, other lesion, and the rest the hemisphere 
may said perfectly normal. The convolutions are large 
and well formed, and follow for the most part typical course, 
the only exception being that there unusually deep external 


parieto-occipit ul fissure, which extends for about 3 cm. on to the 
external aspect the hemisphere, and joins the posterior part 


the intra-parietal sulcus. 

The Right Hemisphere resembled sight large cyst, and 
was indeed converted for the most part into bag fluid. 
Broadly speaking, the cerebral has almost entirely dis- 
appeared over the posterior two-thirds the brain, the only 


portions the brain remaining partially intact, being part 
the frontal lobe and the extreme tip the occipital. The best 
preserved portions the frontal lobe are the convolutions the 


mesial aspect and the orbital surface; the mesial aspect 
indeed, the first frontat 
fornicatus are well formed for about the 


gyrus (marginal gyrus) and the gyrus 


two-thirds 
their length, although reduced about one half the normal size, 
further back than the 


the latter gyrus, however, extending little 
former. The posterior terminations these two gyri are not 


rounded off, but are somewhat sharply and irregularly cut. The 
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continuation the first frontal gyrus the orbital surface—the 
rectus—is also well formed, are also the orbital continua- 
tions the second and third frontal gyri; fact, the convolutions 
the triangular orbital plate may said intact, although 
like the gyri the mesial aspect, reduced size, but the outer- 
most portion this plate turned upwards the distortion 
the brain, appear the exterior instead the under 
surface the brain. the external aspect the ascending 
frontal gyrus has nearly disappeared, though remains can 
made out; the frontal gyri front this the first superior 
fairly well formed, though portion the anterior end has dis- 
the second frontal gyrus fairly, though imperfectly, 
developed its posterior half, whilst the anterior half has quite 
disappeared, the convolution again re-appearing the orbital 
plate the third frontal gyrus has nearly disappeared, the anterior 
two-thirds having gone altogether, and the posterior third being 
only represented few vermicular remains gyri—the portion 
the gyrus which bends round assist forming the orbital 
plate is, however, fairly intact. The convolutions the island 
Reil have completely disappeared, their former position being 

erely indicated few faintly elevated lines. the posterior 
the hemisphere the convolutions the extreme tip the 
lobe are fairly intact, although reduced size. The 
whole the brain, however, between this part and the frontal 

gion, comprising the whole the parietal lobe, the whole 
the temporo-sphenoidal lobe, and the greater portion the 
occipital lobe, may said have almost entirely disappeared, 
there being left throughout the whole this large region merely 
exceedingly thin layer nervous tissue adherent thickened 
membranes upon which outlines former convolutions can here 
and there faintly mapped out. places, indeed, the ner- 
vous substance has gone altogether, nothing being left but 
thickened and ventricular ependyma, and where 
layer nervous tissue exists between these two membranes 
for the most part thicker than writing paper, but 
the frontal lobe approached the remains nervous tissue 
become more pronounced, and the region comprised the 
two central gyri less completely destroyed than the other 
parts the area indicated. There is, however, actual com- 
between the lateral ventricle and the surface the 
hemisphere, and the cystic appearance presented when the brain 
was first removed was caused the great distension the 
lateral ventricle, and particular its posterior and descending 
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cornua, the outer wall the cyst being formed thickened 
pia-arachnoid and ventricular ependyma containing 
remains nervous tissue described above. The ventricle 
contained about ozs. clear fluid. 

The Corpus Callosum fairly well developed its anterior half, 
although reduced about one half the normal size, but rapidly 
tapers off the anterior region receded from, and represented 
its posterior half merely very thin film, about the 
ness tissue paper. The corpus striatum and optic thalamus 
reduced about one half the usual size, but are otherwise normal 
appearance and consistence. (Owing the disappearance 
the temporo-sphenoidal lobe, these bodies form prominence 
the anterior part this region when the brain viewed from 
external aspect.) The corpora are symmetrical, but 
appear smaller than normal. The third ventricle, velum inter 
positum, infundibulum, pituitary gland, and pineal gland can 
seen usual. 

left half appreciably smaller than the right, 
the diminution being general, and not confined any particular 
region. The crus the right side very small compared with 
the left. The forniz very small. The pons and medulla are 
asymmetrical, showing diminution size the right side 
compared with the left. olfactory nerve and bulb appea 
normal. Left optic nerve remarkably reduced size right less 


Weights. 


Encephalon (with contained fluid) 820 grammes 


MEDULLA OBLONGATA, AND Corp, Dr. 


Serial transverse sections the crus, pons, and medulla wer 
made, and every fifth section mounted and examined. From the 
spinal cord, sections from every alternate segment down the 
conus terminalis were taken. The stains employed were—(1) the 
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method Pal, for the demonstration medullated nerve fibres, 
(2) ammonia carmine, for the display cellular and con- 
nective tissue 
Crus tig. all the sections the 
crus marked asymmetry evident, the right half being obviously 
smaller than the left; this asymmetry due 
number structures pertaining the right side. The right 
pedal system exceedingly small, possessing not more than one- 
third the bulk the left, and note that while 
third fairly rich nerve fibres (probably the frontal 


its inner 
entirely deprived 


pontine tract), its outer two-thirds 
them. The right brachium conjunctivum, superior cerebellar 
likewise reduced size above the decussation, where 
the two tracts lie close t gether on either side of the middle line 
‘forming the so-calle d ‘* white nuclei ”) the right is seen to be barely 
half the size left, which takes place lower 
down, course very unequal. The right lemniscus much 
paler and more slender than the left; also the bundle from the 
lemniscus the pes, which normal the left side, can scarcely 
defined the right. The posterior longitudinal bundles appear 
normal both sides. The fibres streaming over the upper border 
the red nuclei towards decussation 
tainart ge Fasern’’) are distinctly scanty on the right side, and 
ill-defined. nuclei and roots the 
third nerve are approximately equal either side. The anterior 
corpora quadrigemina seem normal, but the right posterior 
corpus quadrigeminum obviously than the left; its 
myelinic network not complex, its nerve cells are less numer- 
ous, and its brachium, compared with that the left, possesses 
hardly any healthy fibres. The right red nucleus distinctly 
diminished shows excess connective tissue, and 
poor nerve fibres—in its lower two-thirds especially. The 


ibstantia nigra Soemeringii reduced extent, but the 


right subst 
plexus this structure the two sides alike. 

Pons (Plate fig. The asymmetrical appearance 
the sections altered character one proceeds down the pons. 
Owing the decussation the fibres the superior cerebellar 
peduncles, the right peduncle becomes the larger, while the left 
diminishes size correspondingly hence the right upper half 
the section appears greater than the left, while the lower half 
the section the disparity remains the same was above. 
With regard the course the right pyramidal tract the pons, 
only few small bundles medullated nerve fibres can seen, 
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and these gradually decrease calibre, and eventually disappear 
about the level the sixth pair cranial nerve nuclei. Below 
this the position the right pyramidal field just indicated 
some contracted fields containing fibrous tissue. The 
tract the left side normal. With reference the 
cerebellar peduncles, that the right side progressively gains 
size over the left the decussation proceeds, and finally when 
the crossing completed noted that the left 
more than half the size the right. The disparity best seen 
where the two structures, having assumed their position either 
side the fourth ventricle prior disappearing the cerebellum, 
can viewed complete transverse section. The right lem- 
niscus inspected its varying positions along the pons continues 
markedly smaller than the left. The diminution size seems 
more pronounced the mesial than the lateral portion. The 
bundles fibres composing the middle cerebellar peduncles seen 
transverse sections, sweeping across the ventral segments the 
pons are somewhat smaller calibre the left side than 
right. Also the lower end the pons the bundles fibres 
proceeding form the corpora restiformia, inferior cerebell 
peduncles, appear reduced calibre the left 
tion size the left middle and inferior cerebellar 
obviously the outcome the crossed cerebellar atrophy con- 
sequent the cerebral defect.) The post rior longitudinal 
bundles and the small bundles fibres cut transversely 
upper part the tegmentum appear equal size, but the deli- 
cate horizontally directed bundles the tegmentum are more 
obvious the left side than the right, though the right 
mentum forms more extensive field than the left. The nuclei 
roots all cranial nerves the pons may considered 
healthy. 

Medulla Oblongata (Plate tig. not single 
medullated nerve fibre the right pyramid, its position 
indicated by a small crescentic area which stains dee ply with am- 
monia carmine and remains unstained the method Pal. 
left pyramid normal bulk, but rounded instead being 
flattened its inner surface, evidently owing withdrawal the 
support normally given the opposite pyramid. The nucleus 
the right anterior cornu seen above the pyramidal decussation 
distinctly small size and poor nerve cells, but below the 
decussation rapidly gains normal aspect, while the left anterior 
cornu, the nucleus which was normal above, now diminishes 
size. The reduction volume the right lemniscus well seen 
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between the two great olives, and the lemniscar decussation 
(the raphe), and below it, the the right 
side form much larger bundles and are much more prominent 
than the same fibres the opposite side, also the nuclei the 
funiculus gracilis and funiculus cuneatus, well the substantia 
gelatinosa Rolandi, which the arculate fibres run are distinctly 
larger and contain more nerve cells the right side. The hilum 
the right great olive wider than that the left, and the right 
olive generally expanded, but this probably the result the 
absence the right pyramid, and special degenerative 
significance, because there are changes its nerve cells, 
plexus any import, and the accessory olives, with the 
exception slight alterations position, are equal either side. 

Spinal Cord (Plate 2).—Along the whole length the 
spinal cord down even the lower sacral segments there most 
pronounced asymmetry, the left half being greatly smaller than 
the right. inequality atfects grey and white matter alike, and 
appreciated best when the lateral columns are compared. The 
wea the left lateral pyramidal tract marked the presence 
small sclerosed tield containing few healthy nerve fibres, and 
this sclerosis can follpwed dowu far the eleventh dorsal 
level. the position the right direct pyramidal tract there 
sclerosis, but the anterior column that side evidently 
smaller than the left, and the disparity maintained low down 
the eighth dorsal segment. left anterior cornu smaller, 
contains less nerve cells than the right, all the way down the 
the lateral projection the cervical and lumbar enlarge- 
ments has particularly from wasting. The left posterior 
cornu short and stout compared with the opposite one, but seems 

Peripheral Nerves.—The musculo-spiral and sciatic nerves 
either side were examined; those the left side presented 
marked falling out nerve fibres, and undue 
prevalence endoneural connective tissue and nuclear elements, 
while those the right side were approximately healthy. 

cerebral cortex the right hemisphere, taken (1) from the first 
frontal convolution, where had maintained its shape, and (2) 
from the exceedingly wasted temporal segment, were closely 
examined for nerve cells and nerve sections the 
latter sign nerve cell fibre can made out all 
that seen thick and cellular pia-arachnoid membrane, 
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enclosing blood vessels with thickened walls, and beneath this 
cellular layer, which seems the thickened ventricular 
ependyma. the sections the first frontal convolution are 
numerous nerve cells, and these can differentiated into layers 
the layer thin and pale, and appears contain nerve 
the second layer shows only few small pyramidal cells, 
with large nucleus; the layer large pyramidal cells soon 
reached, and continues for some depth; the cells this layer 
smaller size than normal, and their processes are stunted 
they possess large nucleus, definite nucleolus, and the invest- 
ing protoplasm, though thin, shows definite arrangement 
chromophilic particles. Before the white matter reached there 
recognisable layer oval fusiform cells. All the cortical 
blood vessels are thickened. the white matter are numerous 
nerve fibres, but the reticulum formed them far less dense 
than that seen the normal brain. 


REMARKS. 


perhaps question whether this case should 
strictness included under the term but 
similar cases have been described Kundrat and others 
under this head, and convenient provisionally, any 
rate, classify it. 

discussing the pathology the case, clear, from 
the nature and distribution the cerebral loss, that have 
not here deal with case developmental defect, but 
that the lesion has been caused definite destructive 
process some sort. And the first thing that strikes one 
that the lesion corresponds general way with arterial 
distribution, the portions the hemisphere which have 
fered most being those supplied the posterior and middle 
cerebral arteries, whilst the region supplied the anterior 
cerebral comparatively intact; and the blocking the two 
former vessels thrombosis embolism occurring during 
foetal life about the period birth early infancy, might 
considered sufficient explanation the appearances 


presented. may remarked here that the small size 
the opto-striate bodies, clearly due want 


development, their general integrity being incompatible with 
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the idea that their arterial supply has been cut off. If, 
therefore, the above-named vessels—the posterior and middle 
cerebral—have been occluded, they must each have been 
blocked independently just after the vessels which supply 
the basal ganglia, have been given off. But the distribution 
the lesion not exactly confined arterial territories 
should expect find it, had the lesion the origin above 
suggested. the first place, though the territory sup- 
plied the anterior cerebral artery that which most 
intact, this region still means free from invasion. 
For the exterior aspect the frontal lobe, the 
anterior portions the first and second frontal gyri, which 
are most destroyed—the parts these gyri, that is, which 
set their blood from the anterior whilst the 
aspect the intact convolutions not extend further 
back than about the middle line the brain, whilst the 
portions between this and the parieto-occipital fissure— 
paracentral and quadrate lobules, &c.—have completely gone. 
But well known that the anterior cerebral artery sup- 
plies the whole the upper edge and mesial aspect the 
hemisphere, far back the parieto-occipital fissure, 
that portions the area supplied the anterior cerebral 
have disappeared completely the region supplied the 
other vessels. Again, the other extremity the hemi- 
sphere, difficult account for the comparative retention 
the tip the occipital lobe upon the theory vascular 
obstruction. area, though small, quite distinct, and 
must, therefore, have retained any rate portion its 
blood supply from the posterior cerebral but the remainder 
the area supplied this artery has completely disap- 
peared, that the wasting were due arterial obstruction, 
partial occlusion the artery would explain it, 
but the blocking must have been complete, and hence 
very difficult see how any area, however small, can have 
survived. 

destructive encephalitis occurring during life 
early infancy, would, doubt, explain the appearances pre- 
sented, although might difficult understand how 
such process could started. rather, however, 
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inclined the idea that the lesion the result injury 
inflicted during the process birth, not improbably 
means the forceps. severe crushing the hemisphere 
thus produced, with effusion blood, might not improbably 
have caused such complete disorganization the area in- 
volved, that recovery was impossible, and hence slow 
process absorption the injured parts might have set in, 
which eventually produced the appearances found. The 
very slight lesion the opposite hemisphere quite com- 
patible with this view. 

This view, any rate, harmonises with the facts that 
the lesion must have dated either from about birth very 
early life, evidenced the asymmetry the skull, and 
the arrest development the paralysed parts, and the 
non-development the pyramidal tract: and also fits 
with the view that the patient was, speak, accidental 
idiot—one whom the idiocy was due, not congenital 
mal-development, but some supervening accident (using 
this word its widest sense) for the left hemisphere was, 
have elsewhere observed, well developed, and there 
reason suppose, from examination ‘of this, that the 


patient would not have possessed the average intelligence 
his class, his other hemisphere had been similar 
condition. history would, doubt, have thrown some 
light the case, but, before remarked, account was 
obtainable the patient’s antecedents. 


NOTE LITERATURE. 


Among the more important memoirs dealing with the subject 
Porencephaly, the following may mentioned 
Die Porencephalie, eine anatomische Graz, 1882. 
ScHATTENBERG. Ueber einen umfangreichen porencephalischen Defect 
des Gehirns bei einem zur path. Anat. 
zur Path., Band, Heft. Jena, 1889. 
NORMAN AND FRASER. case Journal Mental 
Science. Oct., 1894. 
Anyone interested the subject will find the above communications 
abundant references other published papers and cases, which limits 
space will not permit being reproduced here. 


3 
2 
q 
3 
; 
re 
t 
age 
we Ne 
f 
=? 


XUM 


XUM 


PLATE 


Fic. 
Fic. 


4 


PLATE 


Fic, 


Fic. 
‘if 
4 4 
Fig. 2. 
| | 
+ 
4 4 


— 
Boy 


PLATE III. 


XUM 


\ S 
“SS 
Fie. 1. 


| 
2 
: 
4 
7 


TWO CASES PORENCEPHALY. 105 


PLATES, 


Ca 


Fic. 1.—Left hemisphere B., outer surface. Absence lower ends 
two central gyri and anterior half supra-marginal gyrus, together 
with fissure cutting across temporo-sphenoidal arrangement 
convolutions round the porencephalic defect. The arrow indicates the fissure 
Rolando. 


Case 


Fic. 2.—Right hemisphere Y., outer surface, The prominence 
the temporo-sphenoidal area consists the opto-striate bodies, covered the 
membranous remains the temporo-sphenoidal lobe. Immediately front 
this projection seen the orbital plate the frontal lobe, drawn upwards 
and outwards, appear the outer surface the hemisphere. 
Fic. 3.—Right hemisphere 


The figures are all reproductions of photo-micrographs of sections, stained 
by the method of Pal—medullated nerve fibres appearing black, nuclear 


matter and sclerosed tissues white. 
Pedal system, fibres motor tract. 
Brachium conjunctivum, superior cerebellar peduncle 
C Lemuniscus, or fillet. 
Substantia nigra Soemmeringii. 


1.—Section through the crus, above the decussation the brachia 
conjunctiva. The posterior corpora quadrigemina appear the top the 
figure, the pedal system the base, and the brachia conjunctiva either 
side the middle line. There pronounced owing reduction 
size the right pedal system, substantia nigra, brachium conjunctivum, 
lemniscus, and posterior corpus quadrigeminum. 

2.—Section through upper part pons, below the decussation the 
brachia conjunctiva, showing the left brachium (B) to be much the smaller. 
Right motor tract (A) absent. 

Fic. 3.—Section upper end medulla oblongata. Right 
pyramid (A) absent, and interolivary layer (lemniscus) markedly narrowed 
right side. General asymmetry obvious. 


III. 


1.—Section through lower end medulla oblongata. Right pyramid 
(A) absent. interne (C) normal right side, wasted left. 
Nuclei funiculus gracilis and funiculus cuneatus and the substantia gela 
tinosa Rolandi, small size, left side. 

2.—Section through spinal cord upper cervical region. Left half 
greatly smaller than right. Sclerosis position left lateral pyramidal 
tract (A). Right anterior column reduced size. Left anterior cornu 
smaller than right. Left posterior cornu short and stunted. 


Case 
7 


LEONARD GUTHRIE, M.A., M.D., M.R.C.P., 


Physician Regent’s Park Hospital for Epilepsy and Paraly 
Physician Out-patients, Hospital 


and North-West Lond 


bricklayer, aged 52, has been under care 
Park Hospital for Epilepsy and Paralysis sinc 
March, 1894. complained then, and has constantly 
complained since, sensation painful coldness chiefly 
affecting the right lower extremity first, but more recently 
involving less extent the right arm and left leg. 

gives the following history 


His general health has always been good, but has always 
suffered from cold hands and feet. 

July, 1892, whilst kneeling work, his right knee became 
locked, and always did subsequently whenever knelt down. 

August, 1593, fell whilst walking from similar cause. 
took place into the joint, which incapacitated him for 
work for several weeks. attended St. 
Hospital for this and for coldness the foot and leg, and was 
found have loose cartilage the right knee. The loose 
cartilage under treatment soon ceased give trouble, but the 
sensation coldness the leg has increased until amounts 
positive pain, which thus 

coldness right leg has gradually got worse, with 
peculiar pains such aching, smarting, and numbness, all 
once and mixed together. put foot the ground the 
cold pain there with aching and numbness, and gets worse 
the same, and like cold wind blowing thigh. After dress- 
ing have sit with foot front the fire, and then 
the cold wind seems thigh the same. cannot walk for 
more than few minutes without wanting sit down and raise 
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leg. When the coldness first came seemed though 
foot was placed ice, the hollow the foot, but now 
all over the foot, top and bottom alike, and the coldest pain 
comes from the roots toes. The foot and leg always seems 
though there was lot insects trying pass each other and 
cannot, and cause the pain such have described. 
easiest when can put foot and leg hot bath, when 
lying bed, but cannot bear anything touch the leg 
sides the bedclothes, seems stop all cireulation and 
cause numbness and 

Since has been under care, this account his symp- 
toms has not varied, except that has recently complained 
sensations coldness the right arm, particularly the shoulder, 
and the left leg. The right leg is, however, much the more 
severely affected. has been unable work for two years, and 
has increasing difficulty getting about. 

Present Condition.—He strong-looking but loosely-built 
man. complains symptoms but those mentioned. His 
and abdominal organs are sound. His digestion and 
appetite are nothing abnormal seen about 
the upper extremities. The left lower extremity has some 
varicose veins. The right lower extremity flabby. The 
thigh measures an inch less, and the calf three quarters of an 
inch less, circumference than the corresponding portions the 


) 


limb. There are varicose veins and here. 
There now evidence loose cartilage the knee joint. 
The limb weak proportion the wasting. uses two 
sticks walking for fear faliing, but able walk unassisted. 

knee jerks are present and equal both sides. 
can stand steadily with eyes shut and heels together. 

Sensation.—Tactile sensation perfect, also appreciation 
eat and cold, but the application cold the right leg dis- 
difference in the temperature of the two limbs. Both are warm 
the touch, and admits that this so, although the sensa- 
tion coldness the right leg obliges him wear two three 
thick stockings. 

recognizes pin’s prick readily and winces. 
states that unable feel faradism applied the right leg 
this treatment two years ago. certainly tolerates, without 
showing signs pain, much stronger current than 


could endure myself. The electrical reactions are quite normal. 
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His muscular sense unaffected. imitates correctly any 
attitude which one leg may placed, with the other, and 
describes their positions correctly, his eyes being closed. There 
are tender points nor patches the course the 
nerves the limbs. His sensations cold are not confined 
the area distribution any particular nerves. 

His family history unimportant regards nervous dis- 
orders. 


REMARKS. 


(derived from the Greek 
the term used Silvio (La Riforma Medica, 
February 17th and describe symptoms some- 
what resembling those patient, but differing 
the limited area their extent. 

Silvio’s case was that healthy man, aged 62, who 
twenty years had suffered intervals from sensation 
cold affecting the outer surface the right thigh. The 
sensation was induced standing, and relieved lying 
down. never had pain anomalous heat sensations 
the affected part. Ordinary sensibility seemed normal 
the right thigh and elsewhere. Silvio contrasts this con- 
dition with that subjective sensations heat, which 
terms 

instance the latter, relates the case man, 
44, who for three years had complained burning 
sensation the right thigh, first confined limited 
area, but later involving almost the whole the thigh, and 
curred intermittently, chiefly the winter, was relieved 
friction resting the body the other leg, sitting 
down. Sensibility pain and heat was normal, tactile 
sensibility was slightly weakened. Twenty years previously 
had suffered for about year from sensation drops 
water trickling down the inner surface the right 
thigh. 

Under the title Meralgia cases similar 
this last one have been described Roth, 
Moscow (Berlin, 1895). painful sensations affected 
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chiefly the outer side the thigh, with subjective 
objective The pain was mostly burning 


character, and was rendered worse standing walking. 


The and were generally limited 
the distribution the external cutaneous nerve the thigh, 
but the sensation burning sometimes extended beyond 
this area. regarded the symptoms due 
the above-named nerve, their duration (in one 
case fourteen years) seemed preclude the idea that they 
dependent early lesion the spinal cord. 

Cases meralgia have also been collected 
Bernard, Berlin (Révue Neurologique Paris, Nos. 
23, 1895), and Escat. 

More recently the subject has been discussed the New 
York Journal Mental and Nervous Disease (March and 
1896) Osler, Hirsch, and Weir Mitchell. Weir 
Mitchell mentioned patients whom 
the thigh have turned out due unsuspected peri- 
steal disease. 


Hirsch had met with sailor, aged 50, who, after being 


shipwrecked and suffering from long exposure, well 
ing bear considerable weight one lee for over 


ion the size the 


1 
i 


palm the hand, four inches above the knee, the outer 
side the thigh. had suffered from syphilis eighteen 
years pre viously, and had been addicted aleohol. 

these the predisposing, and the exposure the 

‘iting cause the complaint. 

The general opinion these cases, which own 
bears certain resemblance, appears that they are 
indications local mischief. such, they seem 
ikin those originally described Weir Mitchell under 
the name causalgia Injuries Nerves,” But 
Weir Mitchell’s causalgia there history direct 
injury, usually gunshot, the nerves themselves. The 
peculiar pain Was associated with redness 
the skin, and with thickening the nerves’ trunks above 
the site pain. 
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Similar trophic changes are found the nerves when 
causalgia dependent central lesions the brain 
own however, and also apparently recorded 
cases meralgia, there evidence such 
degeneration again expresses the type 
suffering Morton’s disease (metatarsalgia), and the 
similar affection which have described painful toe” 
(Lancet, March 19th, both these complaints 
definite local cause exists the shape tight boots, which 
produce displacement some the metatarsal phal- 
bones, which, accordingly, press painfully 
subjacent nerves. own case psychro-a sthesia, 
and apparently Silvio’s, such local cause can dis- 
covered. The sensations case are not relieved 
removal the boot. Moreover, such explanation would 
not account for the extension the symptoms the right 
arm and left leg 

local causes, first thought that the vasor-motor appara- 
tus might fault, the minor forms 
but disease the numbness, tingling, 
and coldness complained of, are associated with actual loss 
temperature and pallor the parts affected whereas 
patient has loss temperature, local general, 
blanching, and cedema the limb. The only physical 
signs present are slight wasting and slight weakening the 
right lower limb. might thought that these conditions 
are dependent upon the loos cartilage from which he has 
suffered. Yet neither this nor any other local cause can 
account for the involvement the right arm and left leg. 

is, therefore, probable that the wasting and weakness, 
and, perhaps, the loose cartilage also, are indications 
general dystrophy resulting from some central nervous 
conditions, which also affects the mght arm and left leg 
similiarly, but less extent than the right lower limb. 
central, the lesion may either cerebral spinal. 
cerebral, one must first ask whether the symptoms are 
due mere psychosis. must admitted that his 
symptoms are mainly subjective. The only objective evi- 
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dence hindered sensation his remarkable tolerance 
strong faradic currents, the significance which obscure. 
The pathology subjective sensations must 
elusive. One apt assume that non-existent 
the absence physical signs, and attribute complaints, 
for which there little show, malingering, hypo- 
chondriasis, hysteria. The patient has nothing gain 
malingering, has enough money live upon, 
events, for the present. His symptoms are not such 
would hit upon malingerer. seems much 
troubled his presumably enforced idleness the 
sensations which complains. Hypochondriacs often 
discover strange symptoms, but they soon appear tire 
them, and invent new sets the novelty the old 
vears off. But this patient’s account himself has never 
varied during the two years have known him. 
not, moreover, gloomy depressed, but takes 
humorous view his condition being cheerfully apologetic 
when remedies fail, and also appearing grateful for any 
ittempts relieve him This unlike the ordinary 
hypochondriae. 

The duration and unchanging nature the symptoms, 
and the absence cial signs hysteria, and the 
hysterical temperament are against the diagnosis 
this affection. difticult, therefore, dismiss the 
symptoms imaginary, functional, feigned. 

regards gross cerebral lesions; only and 
bilateral affections could involve the sensory tracts both 
legs and one arm; and extremely 


would escape were this the case. There is, moreover, 


face, the special sense tract, and also the motor tract, 


evidence, aware, that the peculiar sensa- 
tions, which this patient complains, are ever associated 
with cerebral disease, either situated the cortex, else- 
vhere. the other hand, there abundant evidence that 
parallel, not absolutely identical, sensations may associ- 
ated with disease the spinal cord its nerve 
This was well brought out the discussion Dis- 
sociated Sensations Means Diagnosis,” reported 
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the Journal Nervous and Mental Disease, New York, for 
April, 1896. 
Perversion sensations heat, cold, pain, and 


sensibility, well the muscular sense, may occur 
spinal meningitis, whether due curvature, fracture, 
syphilis, and depends involvement the spinal nerve 


roots. Similar perversions sensations may due 


disease the spinal cord itself. 

Dana, the above-named discussion, summarised the 
effects lesions various parts producing differentation 
cutaneous sensations, effects were 


least, said, peripheral lesions, increased 


spinal root lesions, and again spinal lesions, most 
striking and complete ponto-bulbar lesions. be- 


came very slight again cortical lesions. 

the present case, may exclude lesions the spinal 
roots, because they could not produce the wide-spread sensa- 
tion cold alone without giving rise other 
defects. have excluded periphe ral nerve lesions, and also 

cerebral affections. There only remains considered 
lesion the spinal cord. 

His symptoms are not distinctive disease the lateral 

posterior columns, but may that the anterior horns 
are implicated because the slight wasting and weakness 
the lower extremity which prevail. The course 
thermal sensations the cord, and also the course sensa- 
tions cold, are unknown. The frequency, however, with 
which such sensations are altered annulled, together with 
those pain, suggests that the paths heat, cold and pain 
contiguous. 
There evidence that painful sensations pass through 
the posterior commissure their way the antero-lateral 
tract the opposite side. 

The disease which all these sensations are frequently 
perverted absent syringomyelia; and possible that 
involvement the posterior commissure this disease may 
account for the symptoms. 

According Gowers, subjective sensations heat and 
cold not unfrequently precede the characteristic symptoms 

XUM 


g 
| 


syringomyelia. The duration the symptoms here does 
| 


not exclude the possibility that they are caused this 
lisease for symptoms may absent altogether, although 
the conditions syringomyelia must have existed for many 


usual cases syringomyelia for the upper 
affected earlier and more riously than 

the lower, doubtless because the site the disease 

the upper part the cord. But cases have 
been reported which the converse order 
prevailed. This may case point; and, accordingly, 

may have deal with syringomyelia, which the 


function the posterior commissure perverted though 


so, the lesion must have commenced 
low down the cord and spread upwards; whilst 

der account for the weakness and wasting the right 
leg must sumed that the anterior horn involved. 


Treatment. Silvio found that massage and thermo- 


eral baths appeared give relief his case, but did not 
re. own rest and the actual application 


give temporary Stimulating embrocations, oint- 
capsicum, and flying blisters applied the 


have been beneficial for time; electricity, the 
galvanism and faradism, has been 
nerve sedatives and tonics have been tried vain. 
sted, 


Lf the | thology of the case is, a has been su 


form treatment can only palliative. 


NOTE. The ] itient, who provide s the subject of this 
was shown meeting the Harveian Society 
London, May 21, the speakers who discussed 
case, Savill was inclined agree that the symp- 

were due syringomyelia. Dr. Cagney suggested that 


obscure lesion the cerebral cortex might the 
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EURICH, M.B., C.M. 


Pathologist, County Asylum, 


} 


so-called interstitial tissue has rise 
discussion the neuroglia. The most far-reaching ad- 


vances our knowledge are, undoubtedly, the dis- 
covery its fibro-cellular structure, and the recognition 
its origin. Upon this latter point, far 
concerns pathology, would here—for want 
place—say few words; and not for reason any novelty, 


general 


but because does not yet appear 
recognition. refer the classification the gliomata, 
and some incongruity nomenclature still vogue. 
neuroglia epiblastic structure, then follows 


tumours composed are epiblastic also, and should not 


classed under the mesoblastic srowths, some recent 

still do. Further, follows that the term 
This term is, present, applied tumours 
composed cells which are supposed possess characters 
common glioma and sarcoma. Such use the word 
is, course, radically and should only employed 
blastic elements side side neoplasm—an occurrence, 
the possibility which cannot denied, however im- 
probable. 


the British Medical Association Carlisle, July, 1896. 
Hamilton’s Text-book Pathology,” part i., 443. 
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STUDIES THE NEUROGLIA. 


The rapid advance our knowledge the subject 
during the last decade we owe to Golgi's method. Applied 
the neuroglia, the silver impregnation method has ex- 
hibited wealth fibres and cells where nerve-elements 
were once supposed mainly exist; and has proved the 
nature structures, such the septa the 
spinal cord, which were once believed true connective 


neure clial 


tissue. not our present object give detail the 
results obtained this stain; they can now found 
every recent text-book anatomy. will suffice 
briefly enumerate some the more important points 
concern here. According Cajal, Kolliker, 
und host other observers, the neuroglia said 
cells possessing processes varying number, 


and thickness; and processes some 
cells are smooth and undivided, others are rough, bushy, 
and branched. forms have also been noted. 
the central 


would appear that the ependyma-cells linin 


canal a the pare nt stock from which the clia cells are 
primarily descended. the amphioxus 
epend -cells compose the sole supporting structure 
ascending scale the vertebrata, cells can seen 


which bet Ly, to a greater or less exte ht, the original idea 
embodied the ependyma-cell—that say, the pyri- 
body and the strong main process passing towards 
the periphery, actual virtual. virtual periphery 
mean, for example, the blood vessels, which, entering 
the nervous organ, invaginate the periphery, and with 
the neurogha. Additional prolongations, however, put 
their appearance; and, the most advanced form, the 
riginal main fibre has dwindled and decayed, allowing the 
secondary branches constitute the principal feature 
the adult neuroglia cell. This process evolution, 
exhibited the various orders and vertebrated 
animals, passed through with leaps and, 
probably, with short cuts, the development the 
human nervous system. Golgi’s method, with its various 
modifications, has been the sole means which these 
conditions have been studied the lower animals, and, 
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till recently, the human being also. But before the 
close last year another method saw publication. 
refer Weigert’s neuroglia stain, detailed account 
which appeared November intricate, and 
still somewhat uncertain, method. Our failures with 
have been many—partly for the 
because suitable material scanty, longer period 

twelve hours after death lessens considerably the chance 
obtaining even fairly satisfactory result, does not 
ruin altogether. Some parts the nervous system, too, 
seem resist the stain more than others, e.g., the cerebral 
cortex while some pathological conditions—above 
method are, therefore, still somewhat fragmentary and 
our intention give this paper not any new results 
normal anatomy, but consider various 


have suggested themselves the study the patho- 


The etfect of the method in the case of man ior to 
the adult human brain alone bri 
this: dyes neuroglia fibres fine blue; similarly all 
nuclei; does not, however, stain fibrous tissue 
the various nervous structures either remain unstained, 
receive delicate yellow tint. The advantages 
pathologist are that less capricious than method, 
und that permits the study the 
fully-formed li urogha. Sections treated by this met 
present appearances which tend 
VIEWS. Hitherto we have be lieved, with Golgi, that in the 
human adult the neuroglia purely cellular structur 
that its multitudinous fibres are not fibres the strictest 
sense the term, but cell processes. Weigert, however, 
the streneth his method, comes the 
that things are not simple. finds that the blue fibres 
shown the preparations are longer cell processes 


one stage omitted. 
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nowhere can fibres seen joining the cell protoplasm 
everywhere they pass over, under, and around the nucleus. 
He, therefore, concludes that here, the true connective 
tissue, the cell processes have become differentiated from 
the cell—have become separated from it. These, and only 
these fibres, are stained the new method the healthy 
brain cord. But would error suppose that 


the human neuroglia can exist other form. For 
reason that, some lower vertebrate, glia 
shap characteristic various stages then 
evolut 1, SO may neurogha elements in man st p short of 


} l eall tl }) r-cell 
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statement of thines runs counter to the slinplicity of Golet 


theory, the one hand, tends clear 


neuroglia cells. had for some time been suspected 


that sel rosis—for instance, in the tracts of the cord—was 


t 
this terminal condition, which fibre and cease 
corporate whol intersection fibres round the 
paralyt What ful examination 
healthy brain tissue fails find—vi fibre stained blu 
the rest, but still part the cell body 
( 1 Li in tl 1h) bid ¢ nalit 11S. Wi sec 
thes they approach their tint 
fades, merging gently into that the cell proto- 
the other. refer the question the 
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due proliferation the supporting neuroglia; Weigert 
himself had demonstrated, means method his 
own, the presence karyokinetic figures such cases 
and the difficulty naturally encountered was this: wha 
becomes the long and numerous branches 

the process division? satisfactory xplan ition has 
ever, believe, been offered this point; ref 
usually been taken assuming the existence 

abortive neuroglia cells—masses protoplasm 

lain dormant from early period 

The new interpretation simplifies matters 


there can now difficulty picturing 


tion cells that have previously parted 

cesses. Weigert’s stain, moreover, set 

may still have existed the glial 

and cicatricial formations within the centr 

Disseminated rosis, all 

and all reparative 

formed neuroglia. 

the sake simplici 

posterior 

obtrude 

the neurogli 

fine blue 

neuroglia fibre and 

each other, the former develop: 

least resistance. 

the septa 

perivascular 

normal. 

become m¢ 

from which 

even healthy tract intervenes. crossed pyr 
corresponding stretch subpial neuroglia thicken while 
the direct cerebellar tract between them remains apparently 
healthy. The most 

that could think the following, based upon the 
principle that the proliferated cells, upon which reparative 
process depends, tend conform shape early types. 


plausible explanation these facts 


A 
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the present instance, that the modified 


ll, the chief characteristic which main 


process, thick and strong, stretching the actual virtual 


and attaching itself there. similar tendency 


manifested these newly-formed glia cells. Among their 


fibr Ss one 


than the 


perhaps two, can seen, coarser and thicker 


rest, passing the periphery, which usually 


ted by a blood vessel. Some of these branches are 


short, but their true length cannot all 


instances determined, for their course tortuous, rarely 


with their strong 


for any distance in the piane of section. It is 
processes,” that 
dubbed scavenger Bevan Lewis. 


with this explanation ours the interesting 


the nuclei (or cells) within the subpial layer of 


are altogether disproportionately few number 


with the wealth fibre; the natural inference 


parent lls most these fibres lie else- 
possibilities regarding the mechanism 
not yet exhausted. Weigert’s new method 


have already said, pretend stain every 
ions which should, expect 

and which true sclerosis known 
ntly occur. Such area the deepest 
cerebral and while scare single 
can found health, yet, under certain 
felt-work neuroglia becomes visible. 
ns, stained with reveal, 
earlier stages disease this layer, com- 
| * scavenger cells,” whe contrasted 
Ve rly ( f the more supe rficial strata. A process 
tion from the upper the deeper layers 


the scavenger cells, and the fibres 


lerived from them, must have developed loco, and from 


lls which had not attained the final stage fibrillation. 


Thus the 


old question again 


strocytes, spider-cells, divide and multiply, 


comes their processes? Investigations this point 


The 
continuing 
| sc cell 
have been 
find 1 
Ol 
blue 
Mi rbid con 
Fresh see 
luring the 
Ll itive rl 
with the 
Ol 
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are still desideratum can only offer opinion—and 
with some diffidence—to the effect that, prior 
their division, the astrocytes may possibly become differ- 
entiated into free fibres and free cell body. 
comparative pathology, think, that hght may ex- 
pected. The normal anatomy the 
structures already much indebted 
science; but remarkable fact that know noth 
next nothing, the effects produced upon 
neuroglia interference with the nervous centres 
vertebrates. What for instance, 
reparative processes following an ordinary i $1 n; or | 
does the glia behave when the development some 
ticular system—say the central optic ganglia 

sections from the brain eat, which had 


to enucleation of one eve soon after ith ; nh non 


them can any excessive development 

be discover But in d OS, rabbits, and tl li 1 ( 
tions are too must descend 

make animals whi lia still 
their ancestral cell 


fishes, d, p rhaps, bird tl » subjects o oul 1\ tivat 
trustworthy method, however, still want 
study, Weigert’s stain yet unavailable for 
morbid anatomy 
sclerotic tissue. 
recognise that the process fibrillation 
confuse l, h p-hazard one, | 
felt-work formed not intricate, but that one 
fundamental principles cannot traced. that 
fibres develop the direction least resistance; 
another that, certain extent, the newly-formed new 
follows the path the Examples this 
seen the thickening the subpial zone, 
vascular sclerosis; but the pictures obtained 
superficial cerebellar sclerosis are even 
the outermost, molecular, layer the 
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cortex, the neuroglia normally represented somewhat 
sparsely fibres, passing radially towards the pia, 


} 
| 
l \ 
\\ 
} 
| 
} 
} 
cr ¢ 
} 
! 
i} 
I il 
t t} 
il lh 


eVeh more 


structure ; 


one particular 


have point d ou 


hile their cells origin lie the level Purkinje’s cells. 


With slight and superficial lesion, this radial distribution 


ited, the fibres are crowded close} lo- 
r decidedly thicker ; 
mater, strictly maintained 


but the one direction 


verer case, then further bundle fibres 
right the last, running 


Where these originate 


say; but their direction evidently 


ly be t ih son OL the love 
this that an mere ot 
( As hn ¢ l pli 
thr thicke) ne of thre 
etter still, the cerebellar cort 
( tl ilar laver unde 
] + 
\ tl t | Vel \ 
1] | 
fil ( tl d vena h | livil ed 
wandering if, indeed ich 
plasmic pro sses ln a veh region, the 
tangled is the neuroghal felt-Worn 1t 1s 
conditions only that 
the principles its development. 


our knowledge the normal and patho- 


that of the functions of th HNeuroviua 1s 


there nothing oppose this 
instance, inde d, as Weis rt and Andri Zen 


this appears almost obvious— 


be Ines exagveri 
vether, und apy 
the surface the 
cells the molecular layer. 
here like call attention important 
hope vel 
logical 
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namely, the case the blood vessels. These are 
notoriously poor adventitia, and the glia fibres 
obliquely along, and also across them, are well calculated 
prevent undue expansion,” Andriezen puts it. But 
would seem that they may exceed this function under 
some conditions perivascular sclerosis, and make the 
vessels too rigid, thus impeding the influx blood toa 
greater lesser area. The effects such defective nutri- 
tion would greatest where the arteries are terminal ones, 
the cerebral cortex; and this may perhaps 
reason for the merciless, ever-spreading course 
chronic diseases. 

That such wonderfully complex system should sub- 


serve other function but that supporting structu 
rise feeling akin disappointment. The 
theories the subject are evidence this; but 


must confessed, have got little further than 
its first beginnings the possibly directs the out- 
ward passage, and, some extent, the grouping 
neuroblasts. But from that period till near the end intra- 
uterine life, its function, other than supporting, 
mystery; perhaps hes latent, preparing for its subsequ 
duties. After birth would appear assume, 
extent, the insulator. This the opinion 
forward Sala Pons and others, who based 


apparently richer development neuroglia the white 
matter than the grey. Weigert has that 
Golgi’s stain, with which these men worked, anything 
but sure guide questions quantitative distribution 
and that, matter fact, the grey matter the 
the two. Yet Sala’s can stand. What necessity 
there for such insulator the substance where 


the medullary sheaths serve that But 
T 


the grey matter things are different the linders, 


and their collateral branches, break into multitude 


naked terminal ramifications, interlacing among each 
and around the nerve cells. Here insulator obviously 
needed and the neuroglia may well serve this end. Hence, 
Sala Pons probably right his conclusion, though his 
premises are faulty. 
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matter curiosity, may mention theory, pro- 
pounded Rohde, for the invertebrates: that neuroglia 
fibres enter the nerve cells and supply them 
ment. Such condition has never, far know, 
been observed the vertebrata; and much might said 
it. 

Diametrically opposed it, however, theory, which 
ppears enjoy some popularity, and which some 


rel nee is due: that is the *’ scavenger cell theory of 
Bevan Lewis. According this view, the cells 

sess not only the function removing detritus, but 


so the power of att wicking diseased nerve fibres and cells. 


spite the somewhat tempting nature this theory, 
nnot but think that shape and name the cells 
juestion have had their share suggesting it. 
theory easily advanced difficult prove dis- 
prove. one, think, has ever seen spider cell 

the latter. But argue the function 

from its shape savours the antique, and cannot 

seriously doubts and uncertainties that still 

ind the lymphatics the nervous system; the con- 

proliferation neuroglia cells all destructive lesions 


system; and the ssion these cells 

process att itself vessel wall, are the only 

which the theory can hope stand. After all, 

tis simply question interpretation, and the greater 
lesser probability one view over another. 
sago Weigert developed the principle that diminished 
resistance between tissues followed process 
proliferation. And the neuroglia loss 
resistance the part the nervous structures 

the central canal furnishes 


the cubical cells becoming loosened, and packing 


lumen the canal, are followed increase and 


i 


invasion neuroglia—fibres from the latter passing between 
them all directions. Yet these cubical cells are not 


must 


ittacked spider cells, though such 
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precede the stage fibrillation. may further shown 
that dead nerve cell not necessarily removed, 
the presence large numbers spider cells; may 
calcify, as is so often seen in sclerosis of the hippocamy i 


gyrus epilepsy. The distribution the neuroglia also 
point some moment; for there exists 
between the amount nerve tissue and neuroglia: witness 
the wealth the latter the anterior horns the 
cord, and its comparative scarcity the motor 
some the lower animals, such the calf, scavenger 


distinguishable way from those seen man 


are found some abundance 


pathological 


leduction has been drawn 


( 
domestication has deleterious influence the 


systeln, causil cle eration of its element t] wl 
facts, can lead to. Our own belief that 
cell one peri its life-hist and that, 
liferative process, this must, the natural 


course things, returned to, before fibrillation, 


final result, can attained. true have 
theory offer; but cannot advance 
selves, may, least, sweep the littl 


come 
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NOTES GRANULES. 


BY ALEX HILL, M.A., M.D. 
f D ( 


paper the Chrome-Silver Method,” published 
IN, part Ixxill., p- l, Spring Numbe r, LS9G6, dk scribed 

small cells, which found the cerebellum, under 
the time had found them only two-day 


four-day-old rats, but have since found them older 


ts, and satisfied that they are not Golgi-cells 


ryé nic condition, but structures which 1 tain the same 
throughout life. find these cells near the summits 
eeper the granule layer, 
transverse diameter ranges from (in the 


} 


erefore about the same that 


with the fibres the 
often they traverse the granule layer for very 
iderable tance before joining the fibres. one case 


xis-cylinder, after running towards the base the 


17 


for considerable distance, loops upon itself, and 


Usually destitute collaterals side 


nches, they OCCi sionally olve oll side branches which 
towards the molecular layer. Most the cells are 


horn the carrot being often forked. 
are fusiform, long process tapering from 


ther end; the axis-cylinder then comes off from one 


these two processes. 


rdinary rel llaa cranule. 
t 
t-shaped, 
pole of the cel 
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The centripetal course the axis-cylinder distinguishes 
these cells from the type cell hitherto described 
may desirable describe them under different 
Since Golgi was the first to describe the large herve cells 
the granule layer, seems appropriate name 
cells small Golgi-cells,” although they are quite unlike any 
cells described the Italian anatomist. 


{ 
(4 — 
\ } 
j 
+ 
A gr up of carrot-s! aped g unules f th cert um with centrifugal 
cylinder fibres rbor vite the top 
sketch. The cells Purkinje are marked outline. The axis-cylind 
the granules pass between the cells Purkinje bifurcate the mol 
layer. Section slightly oblique the long axis the 


WeeKS Ol 1. 


Since finding the cells just de scribed as small Golgi- 
cells, have discovered, both the cat and the rat, cells 
almost identical with them form (fig. 1), but provided 
with axis-cylinder process, which the mole- 
cular layer. the particular specimens examined, 
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cells are slightly smaller than those (found other subjects 
with centripetal axis-cylinders, but otherwise they resemble 
them very close ly. Their transverse diameter 
in three week-old kitten. They are carrot-shaped, the 
horn often forked, double, spindle-shaped, with the 

indle very considerable length. The den- 
drites (if may apply this term the tapering processes 
ese granules) usually incline towards the fibres the 
rbor vite. The axis-cylinde r is exceedingly delicate, comes 


Irom the end O1 side of the cell, and makes its way 


ween the cells Purkinje the molecular layer. 
course almost straight, though undulating. Within the 
molecular layer the axis-cylinder process bifurcates after the 
manner described for the axis-cylinder processes ordinary 
bell ranules Ramon Cajal and Pedro Ramon. 
has recently deseribed the cells the 
finds them the dove, with the aid thi 
lue method. divides them into two 
] rolei’’ and the “ large cells of Golgi.” 
cells figures with more slender processes than 
method shows them possess. The cells 
near the cells Purkinje are not unlike the granules they 
linarily appear. The more deeply-placed cells are larger. 
Dogiel gives measurements and makes statement 


the subject, difficult tell whether regards thes 

cells Golgi identical with the granules which 

describes and figures—the well-known round 
three four arms, ending bent claws 


patches—or cells kind not hitherto described. 
small cells are the the cerebellum, which 
the nervous nature was proved Ramon Cajal, when 
discovered their axis-cylinders. The term granule 
extremely convenient term for cells this type. 
pity confuse them with the huge cells with ntripetal 
which were first described Golgi, and are 


Dogiel, Die Nervenelemente Kleinhirne der und Saiigethiere,’ 


Archiv Anat., xxxvii., July, 1896. 
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now very properly known his name. Ramon Cajal 

makes similar protest (Rev. Trim. Micr., I., 
Granules of tlie Olfactory Bulb. -It was the object of 

investigation into the chrome-silver method examine 


) 


4 


a 


its credentials with view judging how far can trust 


1 


witness whose authority are justified accept- 
ing the conclusions, the plan structure the nervous 


system, those who have chiefly worked with this method— 
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conclusions which are completely subversive all that had 
been believed hitl 


Among these innovations was the 


cells destitute axis-cylinders. They are described 

rticularly the retina and olfactory bulb. The bulb 

the easier situation which test their existence. 

The chrome-silver method ought not appealed 

prove negative, but when gives positive result the 

After long search found the axis-cylinders the granules, 

deseribed and illustrated photograph the 

pay referred These were the form which 

ttod ribe type for now find the granules 

The cell figured has diameter Its axis- 

turn first towards the glomeruli, and then, 


» it it, runs tor a great distance in a central 


pl ction 1 75) mm he cell lies in 

erve cells the bulb, especially with the 


l numerous than those ol 
7 
] 
| cn 1) | LION 5 
4 
LU 
} 
tains gral which give off cen- 
OL CAC i\ UILY I ) 
Is-Cylhncers are very rarely coloured by the chrome- 


method, and have not yet obtained specimen with 
the axis-cylinder coloured and the dendrites well displayed 
the same time. present, therefore, cannot say how 
VOL. XX. 
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tion, @ivl off side branches. The total leneth of the ‘ 
Golgi, Ramon Cajal and Van Gehuchten. Although its 
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many the granules usually seen belong the first class 
and how many the second. The granules the bulb 
present every gradation size, from the minute granules 
which have seen the straight centripetal axis- 
cylinders, the larger granules (14 with tortuous axis- 
cylinders. 


\ 
Three of tl maller granul f the olfactory bulb with centri 
cylinder processes, and two mitral cells. Hedgel ven day 


The form the granules the bulb, the disposition 
thei their thorns and their reaction chrom 
silver and other stains would have appeared mark 


them indubitably nervous, even had not discover 
their axis-cylinders. 
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NOTE AND THEORY THE 


CONSTITUTION GREY MATTER. 


ALEX HILL, M.A., M.D. 


minut lateral branches born by the de ndrites of all 
nerve cells the central nervous system wer 


pear, preparations made with the 


minute stalks, each bearing its end black 


Hence they have been called and the 


the end (the contact has been supposed 


dot naked protoplasm, means which 
establishes contact with nerve fibres which run 


has questioned the existence thorns 


ructures the ground that could not find them 


ations made subeutaneous injection methylene- 
regards them embryonic structures not 
found the adult unless they appear artifacts. 
Lj & I’ has, however, shown that they can be dis- 


methylene-blue staining both the young animal 


the adult. concludes that, since they are dis- 


Lived by thre such dive rse meth« ds as those of Golgi, of 


ylenblauinjection, ein Mittel zur Dar 
Archiv mikr. Anat., xlvi., 
Neuronen ibid, 1896. 

lehre des Menschen. Sixth edit., vol. ii., 


Espinas Colaterales las Células del Cerebro 
Revista Trimestral vol. i., 


7 


| 
parallel itself. 

| 

Meyer. ubcutane Meth 
tellu der E te des Centralner\ 
1895; und eine Verbindungsweis 

Handbuch der Gewebe 
pp. 647, 755, 1896. 

Cajal. Las 
por Azul Metil 
123. 
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also find them their typical form nine prepara- 
tions out every ten, but have nevertheless come 
conclusion that they are structures which are only partially 
revealed either the chrome-silver the methylene-blue, 
and that the typical form rod with dot the end 
due post-mortem change the tissue. 

have examined the thorns the brains large 
number animals, young and old, all healthy, and all killed 
with chloroform, but hardened various ways; and find 


the conclusion that they are organic struct 
not shown their entirety the chrome-silver method. 
(1) They may totally absent. first noticed this 
brain injected through with warm bichromate 
potassium and osmic acid lution, after washing out tl 
blood-vessels with salt solution, and their dilation with 
cent. acid. They are present certain other prepa- 
rations injected this way. cannot, therefore, attribut 
their absence the method. is, however, 
make sure that the irritating osmic mixture has penetrated 
ull parts the brain. 


XUM 


ution, dilated t per. t t l, i ted 
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which usually carry 


W 


When present they vary much length, from less 
the olfactory bulb. 


the 


They present considerable variety form, the 
typical stalk and dot giving place filament with two 
three dots its course, the filaments being invisible and 


dots appearing alone, parallel row each side 
7 


al re p! weed by filanae nts of varving leneth, which 
uw to be in direct c ntinuity with the cell or its den- 


the main trunk and the branches the den- 


< 
\ 


134 ORIGINAL ARTICLES AND CLINICAL CASES. 


thorns. The filaments are best seen (a) the apical den- 
drites large cortical pyramids, near the cell, 
the centripetal (or apical) dendrites the double pyramids 
(giant pyramids) the subiculum cornu ammonis. Two 
difficulties once present themselves. (1) When the lateral 
filaments are not seen the trunk the dendrite usually 
appears smooth and devoid thorns. (2) the situa- 
tions named and vast quantity tangential fibres 
cross the dendrites—in the cortex, the fibres the lamina 


xX 


>. 


4 


(1) pyramid. (2) cell the nucleus lenticularis. 


the cornu anunonis, the remarkable deep 
r jt ct the continuity of the dendrites and the lateral filaments 


the plea that delusive appearance, instance 
attractive staining, the colouration heterologous and com- 
pletely detached structures the neighbourhood coloured 
elements—a phenomenon with which are not 
quainted when working with the chrome-silver method. 
the other hand, the continuity unmistakable, may trust 


the method and the microscope, although have bear 
reflection constantly mind that impossible, when 
examining block structures, distinguish between continuity 
juxtaposition. seems reasonable, however, put the 
most obvious interpretation upon the preparations, and 
their evidence that under certain conditions stain- 

the thorns may replaced filaments. throwing 
upon the connection the thorn filaments with the 
trunk the dendrite, may pointed out, that although 
this part the dendrite usually thornless, has frequently 


appearance. may that the filaments connected 
the trunk the dendrite are coarser than those con- 


ted with its Possibly they are derived from tan- 

What becol ; of the group Ol filaments o1VE n off at each 

tte method colouration has, yet, shown their 

tination. They are usually figured thick, short, and 

but often they are filamentous. Probably this 

ion the varicose accumulation cell 


variations form—taken conjunction with the 
that many mis-stained specimens the cell outline 


sible, owing the mycelium filaments which 
wrounded, which makes resemble burr rose bush 


ther than the ordinarily well-detined nerve cell—lead 
that THORN REALLY THE CELL-END 
NERVE-FILAMENT SURROUNDED FILM 


Nerve cells appear consist, anatomically, 
two substances, (1) the non-staining filaments and (2) the 
substance which the filaments are embedded. 
view Max Schultze. has been recently 
Rohde, and others. For the pur- 

poses this paper, will term the two constituents simply 
nerve fibrils and cell plasm, since the present time 


lesire express opinion whether the fibrils are 


hollow solid, the constitution the cell plasm. 


axis-cylinder the nerve are embedded cell 
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plasm which invested some kind sheath, hence the 
sharp outline the axis-cylinder, which always 
distinguished. The protoplasmic processes the cell 
naked. 

Nerve fibrils brought the association fields 
matter are invested for certain distance with 
sheath. the fibrils separate from 
another, lose their sheaths, and, since they are not stai 
(by the chrome-silver the methylene-blue method), 
they become invisible preparations made with the aid 
these methods. They again come into view when they jou 
the dendrites nerve cells, owing the overflow 
cell-plasm from the naked dendrite along the fibril. 
portion the fibril which cell plasm adheres 
Within the cell they are seen filam 
which traverse its substance their road its 
cylind r process, by which the y are C lleeted into a bu 
goes without saying that this transference nerve fil 
between heterologous, and not between 
neurons. 

Cell bodies are often seen off 
appears that the fibrils afferent nerves enter the 
many forms basket endings, described Cajal, 
blunt, 
cell plasm upon the brush terminal fibrils into 
the last branches afferent nerves divide. 

interpretation the thorns the right 


are brought back to the th 1'y of Gerlach, with e¢ 


modifications introduced recent tempt- 
ing speculate the mode working central 


nervous system thus constituted, but the present stat 
our knowledge, all hypotheses are mere speculations. 
appears probable that the presence around the fibril 
film cell plasm necessary for the conduction 
impulses. Possibly, the opening closing nerve path 
depends upon the greater less extension this plasm 


film around the filament open reflex path being one 
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which the film cell plasm permanently extended 
inhibition being due the withdrawal the plasm into 
the cell. 

The need which the psychologist observes 
the part association field, 


lition 


impulse produce its full effect, would 
lue the fact that the impulse (or 

imagine that all impulses are 

the cell, induce the overflow 


the cell plasm which favowrs its passage. 


this theory continuity, might easily 


formulating hyp which would con- 


mical basis the theory 
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THE UNDER PATHOLOGICAL 
CONDITIONS. 


F) thee 47 l Le } rator2 thre Ni ti H a 


ALTHOUGH the existence the spindle muscle has long 


accumulated continental writers, yet until 
Sherrington (30) the Journal Physiology, the sub- 
ject had received but small attention England. Beale (2), 


indeed, 1862, accurate scription the spindle, 


been known, and considerable amount literature has been 


but regarded muscle and nerve 

give short account the work already 
the muscle-spindle. 

enumerate the various views that have been 
held with regard the origin and function the 
spindle. 

found man. 
demonstrate 
following ithological conditions 
Infantile paralysis. 


+] ] ma 
1e condition of the muscl -Splndl 


under 


(2) Tabes 
(3) Myopathy. 
Progressive muscular atrophy. 
(5) Peripheral neuritis. 
(6) Injury the Brachial plexus. 


After section the sciatic nerve 


Synonyms umschniirte Biindel, Faisceaux neuro-muscu- 
laires, Neuritis fa us, Neuro-musculaere Stiimmehen. 


MUSCLE-SPINDLE UNDER PATHOLOGICAL CONDITIONS. 


History. 


1843, Miescher (21) described, the abdominal muscles 
house mouse, bodies which gave the name 
Siebold (31) figures these paper pub- 
lished 1853, and states that the same bodies have been 
found rats. Miescher thought they were pathological 


parasite, view which Siebold, however, negatives. 
Seems that these were bodies which 

now knows muscle-spindles. 
1861, Weismann (37), working with the muscle 
frogs, described very fine muscle fibres groups 
en, more. The diameter these fibres varies con- 
siderably. They are bound together cord about the 
course, and, indeed, appear enveloped 
granular substance, through which one can but in- 
listinetly trace each fibre; these fibres are equal length 


from tendon tendon. Weismann considers 
1862, (18) described his Muskelknispen which 


found the muscle frogs, and believed them 


se fibres as a stage in the di velopme nt of muscle. 


iscle the process division. his Croonian Lecture, 
(18), says that though first sight these bodies 
ppear the nature tactile corpuscles terminal 
not really belong that class body. 
They are nodular swellings marked profusion rather 


nd rect iving a single thick nerve fibre 


loosely surrounded its comparatively wide membranous 

th. further examination found that the nerve 
fibre, reaching the nodules the muscle, wound 
into coil, the meantime undergoing repeated division, 
may seen enter the muscle fibre. 


careful examination, however, found that the 


pparently simple muscular fibre really small bundle 


three seven fibres, and that the pene trating nerve fibres 


pass between these muscle fibres. Simultaneously with the 


} 


increase its terminal fibres, the dark-bordered parent nerve 


fibre doubtless augments thickness, which explains the 
fact, otherwise understand, that invariably 


XUM 


140 ORIGINAL ARTICLES AND CLINICAL CASES. 


much larger size than the nerve fibres proceeding 
other muscular fibres. 

1889 (18), had studied the muscle-spindle not 
only frogs, but also rabbits and man, and after discus- 
sing the various views held with regard these bodies, 
still holds that they are muscle the course development 


the elementary fibres striped muscle, gives detail 


description of these bodies, and regards them as muscl 

and nerve the course development, and 
observation these that this author comes the con- 
clusion that the muscle fibre supplied with nerves its 


entire 

his Croonian Lectures, 1865 further consid 
the se bod S, he Iding the same view and dift rhe only I) 
that believes the development the muscle- 
fibres takes place from the nuclei and not division 
parent 

(19), 1863, working with the muscle 
rats, described nerve dividing into branches 
entering spindle-shaped muscle, where ended 
transparent bodies, the nerve actually ending 

tinct hillock. more detailed paper Die Muskel 

Corre spond with the broa 
spindles muscle fibres about 1-100 (in house mous 
and further remarks that the abdominal 
muscles seem have more than the extremities 
nerve fibres passing the spindles are three four tim 
broad those motor endings. Each is, 
supplied two nerves which come from comm 
trunk, the sheath the nerve fibre passing into the 
the spindle. The muscle fibres the spindle are 
than the neighbouring fibres, and have well-marked 
tions the ends, but lose these towards the centre; 
striation the muscle broader than the larger fibres, 
but this usually the case with the smaller fibres. 
conclusion says: would seem from the above that 
knowledge of the muscle-spindle is of great importance in 
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understanding the development, regeneration, and the growth 
muscles and their nerves. 

further paper (19), published 1864, says: Are 

apparatus with peculiar, still 

function for the Zuckungsvorgang des Gesammt- 

skels, they only stage the not yet completely 


Peremeschko (23), 1863, studying the development 


ted muscle, discusses the spindle described Kuhne, 


M aspen 
( cl how that in fir os altel section of the 
erlod of six to eight weeks the motor 
tely degenerated, the other hand the 
] 
cle ned two well-formed, broad, 


Or n Ve 
ly to th The de veneration of the 
+ ] } 1. ] . 
\ l pia Ss very Siowly, and afte 
ppearahe IS DV DO Weans andon LhIs 
rl Lle- } t body nd LWIStIng round 
? 1 
Ci } I 
I 
1, in case of infantil 
} } 
L CS ra wed 
17 
thel pathological 
1 


describing the muscle-spindle transverse section. 
states that has never found them the muscles 
yes, never the diaphragm masseter, but they are 
XUM 


q 
leveloped muscle 
twigs; the further distribution the liffered entirely from 
res in t] muscle of phthisi ul pati Its, dk scribes 
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abundant the muscles the thumb. found 
Biindel one-third all his preparations. 

Ranvier (25), 1878, discussing the spindles described 
Kiihne, says that they are cylindrical shape. notes 
that the muscle fibre loses its striation and becomes granu- 
lar, shiny, and contains several nuclei one part. calls 
attention the resemblance the sheath that 
Pacinian body. says the nerve, after penetrating 
sheath, divides into two; some fibres pass between the layers 
the sheath, others either pass along muscle fibre 
spirally round it. does not know whether they should 
considered muscle fibres the course development 
fibres undergoing atrophy. 

Millbacher (22), 1882, examined muscles 
cases acute and chronic disease; he, like Fr: 
his preparations; he, too, never found them the 
muscles, diaphragm masseter, being abundant, 
the thumb. describes three forms 

(i.) Unvollstiindig 

umschniirte Bundel, containing mus 


fibres ; 


Vollstiindig Biindel, containing atrophied 
fibres ; 
and these three forms sees the process 


found them also four cases apparently healthy 
individuals, and these cases doubtful their sig- 
nificance. 


Golgi ‘15 ,in 1882, seri} esa spin le and o1ve s di wings 
cross and longitudinal sections. Why these fibres 
imprisoned and preserve, even adult life, the characters 
imperfectly developed fibres not clear. suggests 
that they have some special connection with the lymphatic 
system. 

Bremer (4), 1883, working with the muscles frogs, 
mice and lizards, believes that muscle-spindles are stage 
the development muscle, and traces the various steps 
development, not only the muscle, but also the end 
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plate. notes the large size the nerve fibre entering the 
spindle and its thick sheath; notes that the muscle fibre 
loses its striation near the centre the spindle. gives 
detailed description the spindle, and associates the 
variation the spindle with various stages development. 

Babinski (1), 1884, the muscles from 
case chronic myelitis, circular rings having their 
several atrophied fibres. considered them patho- 
logical. further paper, published 1886, gives 
101 indle transverse section, having 
liameter says the spindle generally 
tains three seven fibres; notes the sub-division 


the intrafusal space, one part conveying the vessels, another 
the nerve, and the third the muscle fibres. 
considers them pathological, but doubtful their real 


Eichhorst’s Neuritis 

lying the distribution nerves the 
muscles frogs means the gold chloride method, 
d ‘ribes certain appearances which he compares to the 
] scle- pindles of Kuhne ; he believes they are in connection 


with the sensory nerve fibres 


1892 


nerve endings, expresses the opinion that muscle-spindles 
take no | ut in the devel ypu nt of muscle. 


Roth 1887, published, under the heading Neuro- 
musculaire description muscle- pindle 
had found them first atrophied muscle, and soon 
nS 


hal (39), 1887, two cases pseudo-hyper- 
trophy sisters, describes small groups muscles sur- 
rounded connective tissue occurring muscle which was 
completely atrophied does not seem recognise them 
muscle-spindles. 

Eichhorst (8), 1888, describes, under the heading 
Neuritis certain structures has noted the 
uscles from case alcoholic neuritis. describes the 
onion-like sheath the spindle, and believes that comes 


from the thickened sheath the nerve. 


| 
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Felix (11), 1888, working with the muscle foetuses 
from the fourth month the thirty-sixth week, describes 


primitive muscle these are characterised (1) 


breadth, (2) more intense staining, (3) wider striation, 
(4) marked Henle sheath. Nuclear increase marked 


one part the muscle fibre, and tracing primitive bundle 


one sees (1) an increase of irregularly-arranged nuel l, 2 
nuclei arranged rows; usually three rows 


found, the primitive bundle here beconing 
three times its former diameter. Only once did find 
nerve near, and doubts whether they had any connecti 
compares them the muscle-spindles the frog. 
further paper (11), 1889, studying the growth striated 
muscle man, points out that the adult muscle- 
spindle there are usually three six muscle fibres, 

the spindle there may many twenty; this 
attributes the division the daughter fibres. 
sheath of the spindle is chai ristic, 5 raau 
into the perimysium the muscle, that section towards 


frequently found near the tendon, and, may 
from the above, considers them the develop- 
ment musel 

und experimental pigs 
and dogs, body 

tuated generally cle tendon, 
one ext ity the 
into the muscle. losing 
ufter passing through the sheath divides into mod 
entering this body Among these musculo-tend 
one can sometimes see muscle-spindle, such has been 


and after discussing various views, 

inclined agree with him rather than with 

Millbacher and Kraske, who regard them pathological. 
has seen the muscle-spindle lie between two the 
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musculo-tendon organs, but the nerve supplying the spindle 

rrives from different direction. There is, however, 
certain analogy between the two. With regard the 
these musculo-tendon organs, after discussing 

the point some length, says that they are the organs 

muscular sense they ought independent motor 

fibres. answer this question two paths are open: (1) 

the thological, (2) the Not having the 


pportunity for the first, turns the second. 


dogs tion the posterior roots (fifteen days 


find alteration the musculo-tendon organs nor 


nusculo- 


mained normal; the muscle itself, however, 


and third (82) reports case alcoholic 

that the spindle seems enjoy certain 

l l nity i inst path logical changes. This is n yt always 
however, for two cases phosphorus poisoning 


ind the muscle fibres the spindle filled with fat globules. 


VOL. XX. 


whom the anterior roots were cut the 
\ fte mplet ection of the n cl inves were found 
lusion, that the musculo-tendon organs 
round In contact With muscl -Spindies, some- 
] 1; ] ] f ¢] 
bodies, but the position the nerve 
them independent these bodies. 
nsid the musculo-tendon organs above described 
He that, aiter sec the nerve, d conera- 
il } OF tne herve 18 Whereas 
the base the brain, describes what considers 
rectus the eye, Which muscle had 
1d paper he criticl Eichhorst’s Neuritis 
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Kerschner (17), 1888, after describing the muscle- 
spindle, says that the spindle frequently ends the connec- 
tive tissue, and suggests that the function the 
might protect the nerve-ending comes, however, 
the conclusion that they are complicated sensory organ 
which may serve muscular sense. further paper (17) 
with other sensory end organs 


compares muscle-spind 
found joints, tendons, conjunctiva, 1892, 


von Ebner (17) showed for Kerschner certain specimens 
demonstrate the nerve-ending within the spindle stained 


gold chloride two nerve-endings are described, one mot 
the muscle fibre, another sensory, twined round 
muscle fibre. support the sensory nature 
organs puts forward the following points 

The abundant nerve supply, far above the 
muscle fibr 

The division the nerve fibre after type whi 
reminds one more sensory than motor endi 

The presence nuclear groups like those 
bulbs. 

The frequent ending part the same 
tendon organ. 

(v.) The analogy with (a) 
the same nerve; similar she: 

(vi.) Their constant their number and 
many muscles whicl 

(vii.) The apparent vicariousness the Golgi organ 
similar muscles, the muscles the eye.! 

Kerschner then enters into the various points that have 
spindle, viz., the darker staining, the abundant nuclei, 
the sheath, and the presence double and 
quadruple spindles. says the darker staining 
with the smaller muscular fibres, the abundant nuclei 
the nerve entrance, and the variations the sheath 
are dependent the point which cut across. 
points out that mitosis absent. The one point which 


Marchi, Archiv fiir Ophthalmologie, xxviii., 1882, and Journal 
Physiology, vol. xvii., 248. 
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agrees looks like developmental process the division 
1] 


the spindle into and sometimes into four. further 
paper (17), sums the views held that date 


Pilhiet 24), in 1890, deserib« d the presence of muscle- 


] ] 


spindles the muscles from cases alcoholic paraplegia, 


pindle under normal circumstances foetus, new-born 


hild, child nine years old, and adult, found them 


them, and they give table showing the 
ize the intra- and extrafusal muscle fibres. They describe 
inner and outer sheath, and note that the spindle 


adults than children, the inerease being due chiefly 
the thickness the wall. They consider the spindle 
sensory organ. 

Trinchese (35), 1891, sums what known the 
refers his own work 1888, when 
demonstrated that the spindles had different form and 
structure the various periods their development. 
describes the nerve entering the nucleated part the muscle 
fibre, and finishes stating that the assertion Bremer 


various authors. 
chronic rheumatism, and amyotrophic lateral sclerosis. 
| says it would s m that atrophy of the muscle makes them 
and (3), 1890, showed that eas 
another polyneuritis that the musck 
spindles sted when there was total loss all other 
Von Frang 14), 1890, maintains the view that 
n iscle-s} ndle 1 stag in the d velo} neni f muscle. 
Santesson (29), 1890, deserib the -spindle 
form), and regards them 
(7), 1890, studying the motor nerve-endings 
t] muse] ,xe., by staining them with methylene 
blue, descril the nerve into muscle- 
The chief fibre the spindle describes 
lividing into winds the spindle spiral form 
distributes itself the spindle sheath. 
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that these fibres are muscle fibres the course develop- 


ment has not yet been demonstrated being 


would, indeed, seem probable, but until the phase transi- 
tion between the adult muscle fibre and the spindle has 
been demonstrated it cannot be asserted ] Ositive ly what the i 


nature these organs is. 
Erb (10), 1891, deseribes bundle small fibres sur- 
rounded nucleated, definitely striated band, which does 


not completely surround these fibres (p. 94), and relation 


the regeneration taking place degenerated muscle, 


says that the foregoing curious condition stands 
relation the (p. 147) 

Thanhoffer (34), 1892, asserts that the so-called 

muscle-spindles are nothing more than building 

for the regeneration muscle and nerve fibres. 

Volkmann (36), 1893, studying the regeneration 


striated muscle, says has found the muscle-spindle 
the thumb muscle after injury the arm, 
| diphth ritic pai lysis, ill.) in rectus abdominis of man a 1 
10, and (iv.) the hand man who died spin 
believes that these bodies with the growth 
muscle, and not with re veneration fimu ‘le 

(27), 1893, compares the muscle-spindles 
found cats with those found man. gives 
tion the various terminations, and states that the annulo- 


spiral termination present the cat not found 

The termination present both, but more 

numerous man. says that one 


regard these musculaires as sp ul nerve Organs, 


having a tunction UbKNOWN., 
Forster 1894, working with the muscle from 
cases muscular ati phy, transverse lound 


muscles which were completely degenerated 
muscle fibre in ide tne spindl Lin dl Wwe l] pre SCYVe d 


the nerve fibre passing the spindle being also well pre- 


served, shown Weigert’s staining. would seem that 


the trophic centre for the spindle does not lie the spinal 
cord, and suggested that lies the spinal ganglion. 
Muscle-spindles are considered physiological apparatus, 


| 
| 
4 
| 
| 
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and the suggestion Kerschner followed, viz., that they 
serve museula sense, 

Sherrington (30), 1895, examined muscle which all 
the motor fibres had been divided and the muscle fully de- 
found that the spindle remained intact, the 
nerve fibre passing to it was well-preserved and could be 
traced the sensory roots. The intrafusal fibres were well 
presery 1, the striation well marked. 

Further, cat whom the sciatic had been divided 
for 150 days, the muscle was completely degenerated with 


erve fibres passing were 
degenerated, pindle itself contained 
but the intrafusal muscles were well preserved and 


} ld chloride 
1] 
| ] ] 
i l } l Oot} 


Gudden (16), 1896, says that alcoholic neuritis the 
muscle fibres the are 
rate, and that the nerves within the spindle not stain 
normally. 


striation well would seem, therefore, that 
fil independent, regard then 
nutrit both and efferent 
tail pindles, and lers them 
; 
two thi This endi generally 
found toward pole the spindle. 
They arrive that spindles are sensory 
function, and probably have the same function 
tendon organs 
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THEORIES WITH REGARD ORIGIN AND FUNCTION 
THE MUSCLE-SPINDLE. 


From the above abstract will seen that various views 
have been held the origin and function the 
spindle, and would here simply enumerate them. 

1.) That the muscle-spindle muscle and nerve 
stage velopment. 


i.) That the musel “spindle is muscl in th tate 


That the muscle-spindle sensory nerve-ending 


muscle. 
iv.) That the tection the nerve- 
ending during contraction the muscle. 
(v.) That the muscle-spindle has s) ‘jal tion with 
the lymphatic system. 
not propose this paper enter into discuss! 
these theories, all which are dealt with 
the papers above quoted. 


| beli ve, howe ver, that all the vid e al presen p ints 


the fact that the muscle-spindle from 
muscular afferent are derived. 

the muscle-spindle are the musculo-t 
tendon oreans situate ad i Spe ctlve ly betw ht muscle al 


the tendon and the tendon. 

What the exact nature the impulses derived from thes 
organs may seems present uncertain, but think 
that the suggestion with the imuscle- 
spindle, Cattaneo with regard the 
organ, that are connected with the sense 


may well receive consideration. 


have used the following methods and stains 
vork: 

hardened Miiller’s fluid (some had been 
in split for some time were hot ut into Miiller’s fluid). 
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Small pieces were then solution for five 
six days, washed water, placed alcohol and embedded 
celloidin—some were, dded wax, cut and 


series. 
Staining. 


Specimens were mounted without further 
Others were stained with and 

Others wer stained method. 

The met however, which have found most ser- 


part near the entrance, slightly 
nerve. this longitudinally into pieces 


or, have found very con- 
the put these into the follow- 


l (fe ° 6 ] rts 
this solution for twenty-four hours, 
saturate wit for two three hours. The 
len up, and can pulled apart into 
strands about ize pin (if the tissue has been 
mn a in n microtome thi is not necess uy), which 


following solution for three ten days: 


Pieces muscle are now removed, placed between two 
ides and squeezed holding the specimen the light, 


looking under low power the microscope, 


pindle-shaped body can often seen stained darker than 
the surrounding muscle fibre. will noticed, too, that 
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vice that Sihler (33). 
Acetic acid ons part 
lution, per cent. 
Chloral hydrate sol. per cent. 
dist ll l water eee ee 6 parts 
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the nerves, vessels, and lymphatics are also stained 

than muscle tissue. The spindle can now teased out 
under the low power the microscope, even without the 


aid any magnifying power. 
: In se arching for the spindl it is alway sa go rd plan t 
follow nerve fibre, frequently happens that such 
fibre guides one spindle. 
Having separated out 


mounted the usual way or, overstained, treated 


dilute ace tic acid or alter In Witer can put 
harden Miiller’s fluid. 
After hardening Miiller’s fluid till all colour has dis- 


eithe) ] net idinall: or t sVel ly 
can then stained Pal’s counter 
shi W \ recent he? A 

perienc creat ditticulty in stain pindie | 


have been found 
all muscles the body, but they are means 
distributed. They are certainly numerous 
muscles the hand, and the biceps the arm (the latt 
muscle have used more often than any other one 
Forster (12) states that they are frequent the 
muscle the larynx. Ihave been unable find them 
the muscles eye, the intrinsic muscles the neue, 


the diaphragm, but examination these muscles 
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appeared from them, they can placed Marchi solut 

treated the usual way, and embedded celloidin, and cut 
Se} watel The embeddi 1 W is, however, very usef 
for pieces muscle stained with carmine with Man 

solution, which not require further 
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has been means exhaustive. The above statement 
agrees With that other authors, Fraenkel (13), 
Kerschner (17), and but, with regard 
the eye, variance with the statement Siemerling 
who has deseribed spindle atrophied inferion 
rectus muscle the and regard the tongue 
variance with statement Forster’s (12), that they are 
found the hinder part the tongue. 

Further, the muscle-spindles are more frequent 


belly muscle than near the tendon, but relation 
this statement would seem that should recognis« 


In in the museculo-tendon organ, and it 


the same organs adapting them 
they situated, and all 
th ( this has be SHOW] by l 


] } lal ] 


biceps. They are, however, much more easily found 

ted muscle than well-developed muscle, and mor 
easily the muscle child than that adult, 
he hee thr muscl of a child dying of a Wasting dis LS¢ Is 
spindle. 

Description.—The muscle-spindle is, name implies, 
spindle shape (fig. 1), varying considerably siz 


the tendon organ the gradual transition from the one 
tl tner, nd would reca d them, not as distin I 
I 2 fmm. leneth, ind *15 to ‘4 mm. in 
spindles any given muscle, but estimate has 
been made Felix (11), who found seventy-nine 
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PLATE 


pindle 
| 
f \ ° ee 1-275 mm 
I ee ee | l 
I re 
( ure 15 ! 

pole one passes the pole thus forming one 
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Fic. 

Normal from Abductor Pollicis Foot (Man). 

nerve (N) can seen entering the equatorial region and this nerve 
ntains fibre whose breadth mm. bri containing finer nerve 
fibres, leaves the nerve and enters the spindle further the right. 


PLATE 
‘ 
Fic. 1. 
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common find several spindles one plane 
the muscles, and they are often found along the course 
nerve from which they receive their supply, and lie parallel 
(fig. Spindles are sometimes found compounded 
two simple spindles (fig. 2), but have teased specimen 
more than two compounded. Sherrington, however, de- 
scribes triple spindle, and Kerschner quadruple (fig. 15). 
the other hand, not uncommon find one spindle 

ined its end with another spindle (fig. 3), and that again 
may joined another; three row the maximum 
that have found. such case each spindle 

its own nerve supply. 

The relation which the muscle-spindle bears position 
the muscle fibre muscle-spindle may 
lie wholly muscular tissue, the muscle fibre passing 

end, and, after passing through the spindle, passing out 
the other. Secondly, the spindle may lie partly muscular 
tissue and partly connective tissue. Thirdly, the muscle- 
spindle may lie wholly the connective tissue, the contained 
uscle fibre being independent external muscle fibres. 

The essential portions muscle-spindle are—(i.) the 

iscle fibres, the nerves and nerve-endings, the 

th, (iv.) the blood vessels, (v.) the lymphatics and 

lymph spaces, (vi.) septa dividing the spindles into com- 
partments. 

The various parts will now described the above 
order. 

The Muscle more muscle fibres enter one 
pole spindle; these fibres are smaller than the ordinary 

fibres, being about mm. diameter (the average 
extrafusal fibre measuring about mm.) (fig. 
muscle fibres are well striated, and their striation generally 
slightly coarser than the extrafusal fibres, ten striations 
the same space thirteen striations the 
extrafusal fibres. the fibre fibres pass 
towards the equatorial region the spindle they become 
divided into many smaller fibres, some these measuring 
only mm. (fig. 4). certain point the muscle 
fibre appears lose its striation, and nuclei appear the 
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substance the muscle fibres (fig. 5); these nuclei gradu- 
ally number till they completely fill the muscle 
fibre; then, after short distance, they again become less 
numerous, and the muscle fibre again resumes its striation, 
The nuclei are rounded, have diameter about 
mm. (fig. 5), they stain well with hematoxylin, and gene- 
rally about the equatorial region the spindle. 

the equatorial region the spindle the muscle fibres 
usually lie one side, they not completely fill the 
space, Whereas the proximal and distal ends the sheath 
closely envelopes the muscle fibres. The muscle fibres, 
after passing through these changes the equatorial 
ion the spindle, pass the distal end, where they 
joined again and pass out the spindle. not 
lieve that all fibres become nucleated, for have seen 
muscle fibres pass through spindle without losing their 
striation any point. The number muscle fibres 
spindle varies according the different regions seen 
section. 

Nerves and Nerve-endings.—The nerve supply always 

indant; rule, least two nerves pass muscle- 


pindle, the one the equatorial region, the other the 
proximal distal end. not uncommon, however, 
find four nerves entering spindle various points, two 
arising from common nerve trunk (figs. and 10). 
The largest nerve bundle usually enters the spindle 
the equatorial region, and contains two three fibres, the 
measuring about mm. The nerve bundles 


u 


hich enter toward distal and proximal ends are gene- 


rally composed finer fibres, and sometimes only 
single fibre having diameter mm. less. 

These nerve fibres seem terminate various ways; 

rule, the large fibre which enters the equatorial region 
passes directly the muscle fibre, and seems lose itself 

the nuclei the muscle fibre above described (fig. 
some fine fibres pass between the muscular fibres and 
terminate such organ figured (fig. 7); others 
seem have spiral form. Others, again, form fine 
plexus beneath the sheath the spindle (fig. far 


ORIGINAL ARTICLES AND CLINICAL CASES. 


PLATE III 


re gion 


Letter N p 


4 
j 

Stained modified Pal’s Method show nerve plexus toward the polar 

the spindle. 

position nerve termination, which seen magnified 
Se in fig. 7. 
id 
Fic. 
ere Under higher magnification to show natu f nerve ending within the 
spindl 
Diameter terminal end bulb 
M l ed 375 d fers, 
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observations go, have never seen true motor end 
plate within spindle. With regard the number nerve 
fibres within spindle, one may see times eight ten 
section. they are more numerous the equatorial 
region than the distal proximal ends, but they are 
abundant both situations. 

Nerve nerve bundle passing spindle 
has definite nerve sheath, composed two more layers. 
The nerve bundle passing the equatorial region the 
spindle has usually sheath composed eight more 
whilst the nerves entering the distal proximal 
ends have sheath containing two three layers. The 
sheath the nerve passes directly into the sheath 
the spindle the nerve enters. 

Spin lle Sheath.—The sheath of the spindle resembles 
that the nerve, and, has been pointed out certain 
has the appearance onion cross section. 
The are extremely fine, and possess elongated nuclei 
intervals (fig. 14). the equatorial region these lamina 

numerous, average number being eight ten; the 
oximal ends the spindle the number lamina 


mm. 
he 


distal and 
become less, and eventually pass into the muscle sheath. 
characters the sheath are best studied cross section. 

Blood muscle-spindle supplied with 
and veins, which most frequently enter the spindle 
near the entrance the central nerve, although vessels may 

seen entering the spindle various points (fig. 1). 

and Spaces.—A lymph space 
situated about the equatorial region the spindle, and occu- 
pies about the middle one-third the spindle. some 
specimens the space exists such, whilst others 
filled granular material, which does not stain readily. 
Sherrington has been able inject this space injecting 
the lymphatics the leg. 

Lymphatic vessels can also seen the teased speci- 
mens running parallel the course muscle fibres, and 
forming junctions with other lymphatics. 

Septa.—Between the groups muscle fibres and nerves 
the spindle, septa are often seen dividing the spindle 
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into two more parts; these septa are extremely fine, and 
pass into the sheath the spindle. 


V.) THE CONDITION THE MUSCLE-SPINDLE UNDER 
FOLLOWING PATHOLOGICAL CONDITIONS. 


i.) Infantile paralysis myopathy (Ley- 
n’s form); (iv.) ssive muscular atrophy 


v.) 
neuritis (vi.) injury brachial plexus; (vii.) after 
eats. 
enter into the clinical history these 
to describe the pathological changes in the 
under examination, except far they 
spindle. 
Paralysis. been able examine 
specimens, and, having been preserved 
stained Pal’s method. the 
obtain the arm fresh, and have been 
the methods above all the 
paralysis was long standing. four the 
muscles were examined; all these muscles 
considerably atrophied; some had apparently 
normal muscle fibres left, yet all these the muscle- 
spindles could demonstrated, and the intrafusal fibres 
were about the usual size (fig. 8). the other two cases 
VOL. XX. 
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162 ORIGINAL ARTICLES AND CLINICAL CASES. 


the whole substance the muscle was replaced fat, and 
these two specimens was unable find any spindles 
(only small pieces these muscles were What 
the condition the nerves entering the muscle-spindle 
answer this question was able examine the 
muscles case No. Pal’s method, and found that 
not only the nerve entering the equatorial region (fig. 
the spindle, but also the plexus nerves towards the polar 
ends, remain intact. The teased specimens give the sam 
result, and also show that the striation the intrafusal 
would seem probable that the muscle-spindle remains abso- 
lutely intact, both regard the intrafusal muscle fibres 
and regard the contained nerves. Table 
details measurements and muscle examined. 

have examined the muscles from 
cases tabes. two these had only portions 


muscle, which were given after being Miiller’s 
for some time. These examined the usual methods 
staining them with hematoxylin and Pal’s method, and, 
far the examination goes, shows that the spindles 
are normal, both regard the intrafusal muscle fibres and 
the nerve supply. With regard the third case, hay 
been able examine with greater care. Spindles hav 


been teased out the usual manner from 
vastus and biceps the arm. far the 
the spindle and the nerves entering 
change can seen (fig. The spindle does not, how- 
ever, stain readily with does the normal 


spindle, and especially the equatorial region, 
rule, stains very deeply. ‘The intrafusal nerve fibres, how- 
ever, stain well. The striation the intrafusal muscl 
fibre well preserved. Examining the specimens 
spindle cut longitudinal section, stained Marchi solu- 
tion, one finds, situated the fibre the sam 
position the round cells which have been above described, 
evidence degeneration (fig. now one examines 
section stained Pal’s method, order find out any 
degeneration has occurred the nerve fibre passing this 
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PLATE 


10. 
Normal Spindle from Vastus Internus (Tabes). 


Teased Specimen. Sihler’s Method. 


mm. 
mm. 

Nerve bundles are seen entering four points, 

No. contains the largest nerve fibre measuring mm. and terminates 
about the equatorial region the spindle. 

The other nerves entering towards the poles are finer, varying from 
mm. 

the point marked the 
the motor nerve ending 
enters the spindle, 


can seen passing 


the spindle, the other 


intrafusal 


exist, the 


Cut longitudina tion stained 
nerve passing the degenerate area within the spindle remain 


degenerated area within the muscle-fibre apparent. 


Intrafusal muscle 


180 diameters. 


agin 


agi ead ¢ dl eters. 
Fic. 11. 
Cut longitudinal tion how nerative change within the intra- 
fusal muscle fibre. Stained Marchi’s solution. 
The degeneration manifest the deposit fat that portion the 
fibre when has been shown that intrafusal muscle nuclei 
Extrafusal muscle fibre. 
Intrafusal muscle fibre. 
Sheath. 
150 diameters. 
12. 
S) dle jr m Rectus Fem ris (Ti bes). 
normal, The 
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spot, one finds that the nerve fibre stains well, and shows 
sign degeneration (fig. third specimen the 
same appearance observable. difficult prove that 
the above-described condition truly pathological, but 
condition which have found tabes, and not under any 
other circumstances. That changes should found the 
terminal organs, while the nerve lying between the ganglion 
cell and the terminal organ remains intact, seems not 
only possible, but probable lesion, for has been shown 
Cattaneo (5) that, after section the whole nerve, changes 
take place the nerve termination within thirty-six thirty- 
eight hours, while changes the medullated portion the 
nerve are extremely slow. that tabes, where one has 
gradual degeneration taking place the cells the pos- 
terior ganglion, not unreasonable suppose that 
changes take place the extreme end the neuron, with- 
out any change being manifest the nerve itself. With 
regard the other nerve-endings within the spindle, find 
evidence degeneration (see Tables III. and IV.). 

Myopathy (Leyden have had the oppor- 
tunity examining the muscles from one case myopathy, 
and this case the following muscles were examined 
Biceps (arm), pectoral major, pectoral minor, seratus, quadri- 
ceps, gluteus, and rectus abdominis. The sections have 
been prepared the usual manner, except that there are 
teased specimens. With regard the condition the 
spindle, remarkable, examining the biceps, how 
numerous the spindles seem be, many seventeen 
being found cut one section. have never found many 
any normal biceps, not even the biceps from boy 
the same age, who died phthisis. was such appear- 
ance which gave rise the idea that these spindles were 
pathological bodies occurring wasting muscles. This 
apparent increase not noticeable the other 
muscles examined. With regard the nerve supply, 
found that the nerves the spindle all stain well 
method, and the arrangement the nerve fibres can well 
studied. The striation the muscle fibre well marked 
within the spindle. many the spindles the intrafusal 
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ORIGINAL 


Woman 


III. 
Tabes. 
Vastus Inten N 1a] O4 “24 Well st 
IV. 
: 
Probably increased pressure cover glass. 
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fibre large, and often larger, than the extrafusal fibre, 

condition met with the muscles young 

myopathy, then, the muscle-spindle remains 
without alteration (see Table V.), and (fig. and 14). 

iv.) Progressive Muscular condition 

muscle-spindle progressive muscular atrophy has been 

rked more than one author, viz., Pilliet, and 

rinesco and Forster, and they that the spindle does 

undergo alte ion. Forster has further shown that the 

the remains intact. have had the oppor- 

muscles from three cases progressive 

the large nerve fibre passing the 

the surrounding atrophied fibres 

spindle itself remains unaltered, the 

vithin the spindle are natural, and the intra- 


preserve their observations, then, 


that the 


have had the opportunity 
from only one case peripheral 
this case the atrophy the muscles ex- 

condition the spindle. Three 

—the extensors the wrist, the 

extensor longus digitorum. 

the first two named muscles, 

noted the muscular structure. 

‘longus digitorum there considerable amount 

fibres considerably atrophied, others normal 

and size. the extensor digitorum 

seen the middle completely 

the walls and muscle fibres appear 

ions from solution show change, and 
staining with Pal’s method shows the nerve fibres are normal. 
The other muscles stained similar manner also show the 
normal spindle. the teased specimens the intrafusal 
muscle fibres preserve their striation, the extrafusal muscle 
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agree with the above authors, 
pindle remains unaltered progressive muscular atrophy 
ig. and Table 
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PLATE VI. 
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ae 

4 

13. 

show the prominence given the muscle spindle atrophy 

4 muscle—three spindles in transverse section are seen. 

Li rs. 

One spind higher power. The sheath well 
shown, the int ic n le f { ‘ | in to tl xtrinsic (compare 

fig. 4). The varying size intrafusal fibres well shown. 

M ; ISO ) 


PLATE VI. 
13. 
14. 


> 

h 


MUSCLE-SPINDLE UNDER PATHOLOGICAL CONDITIONS. 169 


xtrafusal 
Fibre 


eof Intrafusal 
cle 


eof 


Mu 


‘180 mm 


mm 


‘12 mm 


Well stained 
Well stained 


B y aged 5. 
Condition of Ner Stainil 
Muscle, 7 ve Staining witl 
pindle, 
> | 
= | | 
| 
"024 | 
(-O48 
Pectoralis major Atrophied Nerve well stained 
Pectoralis minor Atrophied 
Quadricey Atrophied 024 Nerve well stained 
Gluteus Very fatty 
hectus abd nis swormal 
VI. 
P 4% 
II. Man Abductor minimi digiti Atrophied 
III. Abductor minimi digiti Atrophied 
i 
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‘34 mm. 
004 mm. 


a 
: 
5 
| 
| 
4 
PLATE VII. 
Fic. 15. 
XT 
Seen Transverse Stained Pal’s Method. 
1s pr 1 Insta faq iru} pindle, it 1s 1 eable that 
the spindles are cut varying parts their course. Six divisions are seen, 
two these (NN) contain nerve fibres shown the staining method, the 
other four contain muscle fibres. obvious that the poles these spindles 
- 
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fibres have, many fibres, lost their striation, and have 
appearance. far one may judge from this 
case, one may say that peripheral neuritis the spindle and 
its nerve remain intact after the muscle has become exten- 
sively atrophied; this not, however, agreement with 
Gudden’s (16) statement (Table 


v1.) Injury to the Brachial Phi rus, with Compl te Loss of 


Motion and Sensations year’s standing.—In this case, 


iscles the little fingers, flexors and extensors the 


have examined the ps, ps, muscles the thumb, 
St, and the ul 


nar and median nerves. All these muscles 


most extensive atrophy; many there are recognis- 


ble fibres present, but in the biceps and triceps a few 


The ulnar and median nerves both show very few fibres 
ned Pal’s method, which appear normal (these fibres 
ive about and one two 
What the condition the -spindle under these 
litions spindle can recognised most muscles 
ful examination, but does not stand out contrast 
surrounding tissue; all the spindles are small, the 
nerve fibres 
spindl do not stain by Pal’s method. (There is one 


eption section the triceps, one nerve fibre having 


this case have had considerable difficulty teasing 
the muscle-spindle this attribute partly the fibrous 
the muscle, and partly the atrophy the 
the spindles which have, however, teased out, 


nerve atrophied, the shape the intrafusal muscle 


fibres still seen, but the transverse striation almost 


completely lost and the fibres have granular appearance 


usually darkly-stained portion the equatorial region 


absent, pointing degeneration occurring the intra- 


muscular nuclei this region. The spindle sheath can still 


distinguished, but not distinct normally. (Fig. 17). 


would seem, therefore, from the examination the 


bove, that atrophy the spindle and its contained muscle 
fibres does take place, but much later period than the 


ordinary muscle fibre. 
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PLATE VIII. 


3 

ol 

Fic. 16. 

Muscle Spindle fi Hi thenar Muscles of Pi ssive Muscular Atv phy 
show unaltered condition muscle spindle this disease. 
The intrinsic muscle fibres retain their normal size and striation, while 
the surrounding muscle fibres have undergone extensive atrophy, being 

reduced their normal size. 

Magnified 

FI 17 

P S. 
Transver 

Two spindles are seen transverse section lying areas extensiv 
atrophy has taken place. The muscle fibres aller than normal, and 

appear shrunken 


a>» 
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VII. 


Pe riphe ral Neuritis. 


Case, Woman. 


Mus ( t of Muse i * Nerve Staining. 
tensors wrist Not much Well stained 
Supinator longus Irregular size Well stained 


Ati ed ‘06— mm ‘072 02 Absent 
ps Atrophied ‘-048—:-004 08 


imb Atrophied 
Hypothenar Atrophied 


ors wrist Atrophied 


Absent 


Absent 
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(le ) 
VIII. 
Injury Brachial Plexus. 
(one 
fibre) 
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Section Sciatic Cats'—three weeks, 
month, two months, three months.—I have (thanks the 
kindness Dr. Risien Russell) had the opportunity 
examining the gastrocnemius four cats, various times 
after complete section the sciatic. The castrocnemius 
the cat composed two parts, one being white 
fibres and the other red. have examined muscles 
following times, after section the sciatic: three weeks, 


month, two months, three months, and have also examined 


Gast 
Not 2 O17 12 ( 
l ( 0143 7 


the normal muscle for comparison. normal muscle, 

extrafusal fibres measure between The 
fibres are somewhat smaller than the red. The intrafusal 
fibres measure about Muscle-spindles both 
forms muscle, and equal extent, can judge. 
Table No. shows the comparative size the red and 
white muscle fibres the various periods after section the 
nerve, and also the size the intrafusal muscle fibres. 


'From Experiments performed University College Laboratory. 
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table tends show that atrophy takes place rather more 
rapidly the white muscle fibres than the cannot 
say there any definite atrophy the intrafusal fibres. 
Sections stained Pal’s method show that the nerve the 
spindle degenerate all cases. Striation certainly well- 
marked the intrafusal fibre three months after section 
the nerve, and Sherrington has shown still 
rsists 150 days after section the nerve. believe, how- 
ever (as the case above related tends prove), that 
does take place the intrafusal muscle fibres 
time allowed elapse. 


SUMMARY. 


certain observers, fifty years ago, 
have described muscle, bodies which now 
recognise muscle-spindles, was, however, the first 
iled deseription these bodies, and soon 

rwards Kuhne added considerably the description 
ike introduced the name both 
these authors regarded the spindle stage the develop 
muscle. Then followed series authors who 
regarded the spindle pathological condition occurring 
atrophied muscle, and even late 1890 one author 
till regards them as path logical. Sachs, in S74, fully 
recognised the sensory termination muscle, but was not 
till 1888 that Kerschner argued this sensory nature the 
uscle-spindle, and suggested that their function might 
nnected with the sense position. the same yea 
Cattaneo that the muscle-tendon organs described 
Golgi had similar function, and proved experimentally 
that these bodies were connected with the posterior 
roots. Then follow series authors working with normal 
and pathological material, some whom adopted Keschner’s 
view, others again adopting the view 
ton definitely proved, degenerative experiments, that the 
nerve fibre from the muscle-spindle passes the 
nerve root. All the later evidence points the sensory 
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the muscle-spindle. The muscle-spindle has been 

shown spindle-shaped body, composed sheath 

resembling the Henle sheath nerve; within this sheath 

are contained small muscle fibres, which 

become densely nucleated, and lose their striation. Two 

more nerve bundles enter the muscle-spindle, and terminate 

(i.) the muscle fibres, between the muscle fibres, 

and the sheath. The spindle also contains blood- 

and These spindles are found 

all the body, except the eye muscles, the 

muscles the tongue, and the has been 

shown, the present paper, that infantile paralysis 

spindle remains absolutely normal, although the 

muscle tissue undergoes complete atrophy. tabes 
shown that certain changes take place the termination 

the nerves, the general structure the spindle remaining 

normal. myopathy, the spindle and its contained nerve 

are normal. progressive muscular atrophy the spindle 

remains unaltered, and the same probably true with regard 

peripheral neuritis. Section nerve trunk leads 

atrophy the muscle fibre within the spindle, though 

probable that takes considerable length time 

changes take place the muscle fibre within the 

conclusion, would wish take this opportunity 

thanking the pathologists the National Hospital, Dr. 

Colman and Dr. Risien Russell, for the kind 

which they have assisted rk. many others 


I would also tender iy tl ks for ] ving allowed me to 
make use material which needed for work, and 


especially Dr. Barlow, Mr. Willett, and Dr. 
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METHOD DEMONSTRATING SECONDARY 
DEGENERATIONS THE NERVOUS SYSTEM 
MEANS PEROSMIC ACID. 


ALL who have 

pe rosmic acid method of di monstrating second uy degenera- 

tions the central nervous must have found that 
render alm 


there are certain drawbacks its use whi 
completely inapplicable for entire brains large 
to be commended. 


1 
«lobules Cali ve 


doubt, the result highly 


same. 
The clearness with whicl t] 
1) th d fenerate d tracts 1 beyond 


SHOWN 


issue, such inents the spinal cord nerve 
trunk, piece brain substance cubic capacity 
large spinal cord, that man, only limited length 
tissue are the solution, the perosm often 


fails to pe netrate to the interior. So vreat a 


that the cord or other pl ce of nerve tissue 


orhny consistence, 


becomes quite 

while the interior remains uninfluenced. 
happened, amount renewal the solution increase 


its strength will cause the perosmic acid penetrate 
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further. Indeed, with the use these expedients the 
tendency rather increase than decrease the evil. 
The exterior becomes brittle that found 
impossible cut sections, even after the most careful 
imbedding celloidin. the case entire brain, even 
placed the solution penetrating the interior. 

stain the surroundings, moreover, 


ssary large, and 


outlay. With experimental 


erable, and was 
3} of failure 
many 


hether there was 


explanati 

When the Miill 

cord prolonged 

with Marchi’s solution lon 
above cord, which gave brilliant reaction when trans- 
red the solution directly from the 
fluid which had been hardened, failed when 
the Miiller’s fluid had been removed from 


XUM 


that there difficulty seeing the oil globules. Then 

I 
prall tl dimcuities are i 

fter the tter experience 
such that resolved 
months with the view finding out 
not some ins applving the smic acid more 
relied upon than that comprised this otherwise estimabl 
method. 

Did the nerated stain with Marchi’s liquid 
when cut sections, the difficulties would 
part ne, but one the most evident facts connected 

Uf Is that n by the ¢ v method not 

DY any ( l i | ssil to eall fort] 
r the secti lave once | en cult months 
every conceivable means whereby this much-to- 
signal failure. spinal cord, for which gave 
exquisite reaction the erated tracts when stained 
treated ‘tion the reagent 
was only lately that discovered what appears 
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struck me, therefore, that there must something 
contained the tissue hardened Miiller’s fluid which 
soluble water, and which the means fixing the 
lobules of oil. If this theory be 


perosmic acid upon the 
correct, the substance contained the hardened tissu 
ought, when separated, have the same properties. 
substance question may probably 
ether, &c., and the cause the sect 

the Marchi’s reagent may that washed out 
process imbedding, utting, 

product formed slowly the hard 

those tissues which have 

Miiller’s fluid which give 


Acting upon this 


piece ol brain Cll 
Miiller’s fluid, with some 
had been hardened, and filt 
i 


many 


mass 

which came through 

with the exception being 

from ordinary Miiller’s Two parts this 
mixed with one part 100 solution 
had kept sections the cord 


venerate d parts. So decided was 
preparations the globules could 

The reaction, however, was not good 

about method. Neither were 

oil globules numerous, nor were they black when 


the parts were ated the 


ordinary means. Still 
was evidently something contained the soluti 
had the property fixing the 


manner which had not been able obtain 
any previous means. 

struck that, placing the sections, after being 
stained the solution, reducing liquid, the blacken- 


ing the oil globules might much intensified. used 


months 
l! Whichn 1 
fter reducing 
’ 
liquid 
not 
Be 
hquid 
decided reaction was visible the oil globules the de- 
(oll 
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for this purpose mixture pyrogallic acid, glycerine, 
spirit, and water, but found that when the preparations had 
this body temperature for twenty-four hours 

black all over that the oil globules 

the universally black background. treating 
sections, however, with solution permanganate 
Ze the reduce d pr rosmic acid, and 

izing sulphurous acid, 


indings and remained upon the oil 
manner comparable the best 


however, scemed to me 


remove the stain from the 


went diluting it, and 


the various trials made, 
tndred ot the fil- 


acid 

blacken until 
n, when 
it. But 
the property 
than upon the 


powers this brain liquid 
pared with other solutions 


after six weeks’ com- 


rous acid 
lowed by 

by the per- 
ting, as it does, 
se. ferrous 


the surro 
] 
rlobul 5. 
The latter stood 
esults obtained Marchi’s method. 
strong. took too long 
rroundings, and accordingly, 
tudying the results. the 
perosmil ‘id in distilled water t 
uch diluted solution 
ted upon the reducing agent. The 
tuken out liquid, has universal 
ithout any black points being visible 
yne unaccoun ble manner the hi juid has 
NXIng the pel acld upon them 
order test the 
ol perosinic acid, cut a 
er, found, also used perma for the pur} removing 
Ithy nerve f . He employ salic acid for the purpose of destroying 
tne brown ir ny ted by it to the tissue. I pi fer s 
perma i} l le ind per l ntly ot, and before his 
il uiphurous & 1 rei \ the colour in parted to the t ‘ 
Wreanate in virtue ot if trol ailinity tor oxygen, convel 
the acid into the colourless protoxide 
salt has the same action. 3 
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pression, and placed some them each the followin 
solutions: Brain liquid 200 parts, and perosmic 

fluid 200 parts, and 
100) part; and (e) distilled water 200 parts, 


. 
solution in distilied Wa 


perosmic acid solution distilled water 100) 


They were all treated subsequently exactly the same 


In the Cast of a the Stain ( t! ( Ul Us 

stal ed 


hod witl 
Inethod W Ul i Ul ! 
= 

Struc DY fact tl l 

When Ut! 
} 

Val Os pect ¢ l I ( 


COLE \ tl ( } 

the | } 

ind the fil s witl { 

normal 


upon the normal nerve order test this, 

human medulla oblongata from adult, the brain 
kitten, the cords from am nkey and 1 bbit, and the brain, 
cord, and nerves from hedgehog. They were all 


in Miill rs fluid and treated a at S ‘rib a subse jue nt 
detail. none them, after being 
time the permanganate potash, could find singk 
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On comparing sections of this cord stai | by Marehi 

nised asce) line tracts, « 1d ] 

undisturbed. 
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had given the black reaction. 
precipitate formed there, 
some compound of the iron of the blood with the pyrogalli 
the cok 


The irregular varicose aspect 


which 


occasionally here and 


\ 


universal 
those 


the section, otherwise, was 


which st ied black in ad venerated cords, Love ther with th 
breaking the myeline sheath, was additional proof 
brietly the method Its suce 
depend upon somethin contained 
lin Miiller’s fluid, which soluble 
hich the property fixing the 
di re} Ll Wts e tl uy tl 
| col qu ntly, tl reduc 
\ | ! od, Lt 
i 
j 
| 
cul l t 7 \ 
] ] lwith: « ] ] 
| ] | ( I 
the part not alt 


ad | i Live lll ( 
They are enclosed double film collodion 
Some thin collodion poured over allowed 


methylate 


slide 


and 


the surface, not too dry 


flat dish, 


ome firm on 


spirit 


the sections are they placed capsule 
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several sections, the case may be, are placed upon it. 


printed number small size, corresponding the place 


the section the series, then fixed the film 


collodion close the margin the section. The spirit 


dried the slide covering with piece white 
u 


paper and pressing over this with 


The tissue paper prevents the fibre the 
adhe ring to the collo lion. A second lay r of col OK 


poured over the surface encapsule the section and its 
attached number. When this again has becom: 

too dry, the plunged for few seconds longer into 
methylated spirit, and the film collodion with the section 


included stripped off. The margins are next clipped 


leave border about all round, inclusive, 


the 


Is 


+ 
like consistence 


Miiller’s fluid in which the brain pioved nl 
lened best, but ordinary well 


filtered off through paper, and 200 cc. are 


with 1 ce. of a 1 to 100 si lution of per SInIC a id In distilled 


4 


stopper 


air-tight. necessary, the stopper should tied 
prevent becoming displaced. The incapsuled sections 


The use the incubator seems essential for success 
They are left the solution for twenty-four hours, and 
thereafter are taken out and washed for few seconds 


water. The bottle must next thoroughly cleansed, and 


the following reducing fluid cover 


the sections 


hon now 
course, printed number. The sections can kept 
i 
permanently pure m thylated spirit or other form 
dil LLt alcohol. 
kept Miiller’s fluid for many mths, may years, 
a ‘ When the two are thoroughly ne rporated, the illiquid Is 
4 bottle, ana tie IS al inted With elycerine to rend 
; 
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acid 


absolute alechol 


anointed with glycerine, replaced the 
for 


fluid remains, 


per cent. perman- 
rsed 

tem- 

taken 

acid, 

much 

very 
When 

ed, and 


solution, 


two-fold. The 
section the 
clarified, they 


almost invisible. The immersion the reducing 


liquid over-nich corer nish-ore \ colour, and sO 


renders them appare nt A second effect is that the d ven- 


i 


erated fibres, blackened the process this point, are 
rendered literally jet-black the night’s immersion the 
reducing fluid. 


bottle, and the 
twenty-four hours. 

The sections and the bottle are again thoroughly washed 
water. Particular attention given that 
permanganate solution becomes decomposed 
cipitated. the sections should left overnight 
water. The | How fill d with 
potash solution, and the 
the incubator. left ordinar 
it, washed water, and treated wit 
Weaker solutions, however, 

longer time allowed 
thoroughly decolorised, the sections are 
placed for twenty-four hours the permanganate 
for three days, the decoloration with sulphurous 
id being pi tised afte very twenty-four hours—that is 
say, three times After the three days’ treatment 
permanganate and sulphurous acid, they are again sub- 
jected the reducing the incubator for twenty-four 
hours. The this last proceeding 
decoloration the healthy parts 
perinanganate is oO maple te that, wh 
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The last part the procedure wash 
water, dehydrate immersing severa! relays 
dehydrated spirit followed absolute alcohol, clarify 
oil cloves carbol-xylol, and mount dammar 
The dehydration must perfect, and this end 
necessary place the sections excess 
the first dehydration use ordinary dehydrated methylat 
spirit, pouring ounce into capsule and immersi 


the sections for ten minutes. 


wards placed slide, and 


lute 


renewed, 
solution more 
will 
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applicaty n ol | and blotting paper as beiol 
Thereafter alcohol poured twice over the sect 
and allowed remain contact with for few 
: Phi excess is removed from the murem With a it ¢] 
not using blotting paper. The most satisfactory 
. i i . 
clarifying plunge the shde, with the 
It, into the Cl Wyine agent, and to ik Ve 3 ul | 
clarification completed. The supertluity 
4 ] } ] ] 
| IS removed Wit! Cioth, ana ti 
mounted lac 
fade after being mounted for some 
own method, uchly washed aft use 
; ous acid, are not. 
The infinitesimally quantity 
han Once A qu hntitv sumicient to yer Tf 
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interest case lies the question 


ight have been successfully performed 
oment since the reports 
extensive infiltrating 


and Wood. 


iplained 

said that did not 


ud be en 


ulsion occurred, with 


] teen n inutes, followed 
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CASE 
GEORGE 

operation 

This question has 

remoy 

Case.—Mr. Salem, patient Dr. Phippen, was 
seen consultation with Dr. Phippen and Dr. Johnson, 
October 29, 1894. The history that 
was well the preceding July, 

culty and trouble with 
seemed indifferent#about his vacation, and 
feel Those the office think that the 

for six nths. was man years age, 

entary Occ pation. 

Sept attack with loss speech and twitching 

the face lasting perhaps ten fifteen 
was not noted which side the spasm occurred. This attack 
vas followed indistinetness speech and apparently some 
phasia. September 13, queer sensation the throat 

appeared, lasting only minute. September 19, 
had attack loss speech. This was quickly over, but 
the next ten days had peculiar feeling his throat. 

September severe general 
long warning. Deep coma lasted ten 
confusion for some hours. 

Shown Meeting the American Neurological Association, June, 1895. 
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October 9.—A convulsion occurred the street, with 
warning. His sister thinks the eyes turned the right this 
attack. did not return again work. The pulse was 
and the recovery slow after the deep coma this last att 

passed away, and aphasia continued the date this 


examination. 
October slight attack with loss consciousness 
occurred, with twitching the neck and drawing 
the jaw the right. After this attack there was rep 
ight pectoralis-major muscle. The aph 
) 


twitching the 
rapidly increased from this time. October the 
began drag his right foot, and find difliculty hold 


»tiant 


spoon. During the day his face became drawn the left. 
next day (October 25) first complained headache, 


the frontal and left regions. There was dysphagia. 
The same day had dizzy turn the garden. The pupils 
have been dilated duri 


numbness. 


very slight the right The tongue deviated the right 
The nutrition fair. 

The patient appeared 
but unable had the appear 


intelligent, indicated the left frontal region 


headaches, opened the mouth, protruded the tongue, and shut 


eyes without hesitation when requested, but when asked questions 


requiring answer, hardly brought out word, though apparently 


making great effort express himself. When asked nam 


objects nodded the head, said when the object 
was rightly named another, but could not repeat, for example 
alphabet, partly apparently through aphasia, and partly through 
difficult enunciation. The difficulty testing his power 


Physical Examination.—The patient not confined 
bed. walks about with some difficulty, with toe drop 
right side. stands very well with his 

together. The are alil und light. His grasp 
ee cood on the left, but weak on the right Hee t butt his 
vest with the right hand. There seems also slight 
ness the right hand, but possible make accurat 
test. There complete loss visual field for objects 

right (right hemianopsia). Both knee-jerks are 

left, absent the right. The epigastric moderate the left 

when asked had 
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speech was somewhat complicated the fact that stammered 
pre viously to the onset of the dis Ase. 


4 * 
AC ott Ae orn Are 
ay ¢ Z Coot, 
T ch 7rapl I but s is lacki tl riting ¢ 
words only letters were used 
the fundus showed comm double 
( abs ( f lac! the cha 
led ( t I ¢ ! p aly as ll as 
( 1 tu I e ol | he isph re Ghoma 
las probable pathological diagnos 
ent 
The operat was discussed, but the family 
\ nl Ss p} p ol 1 lief was ol d. They W 
informed that account the probable size (determined the 
probable infiltrating character the growth, 
surgic ul interf en offerc d only a forl rn hop _ We did not 


even venture assume that the temporal lobe and angular gyrus 
were spared, though word blindness nor word was 
detected, the patient’s inability express himself increased 
far the difficulty discovering moderate degree these defects. 
case reported Dr. Richardson and myself not long 


+) 


since,' the entire angular gyrus and posterior temporal region were 
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extensively involved the growth, though only moderate indica- 
tions word blindness and word deafness were present. 

The patient grew steadily worse, and died about one month 
later. Dr. Phippen removed the brain, and forwarded the 


eft hemisphere, which presented the following character 
Autopsy.—The entire surface the brain appeared normal, 
this point round tumour level with the surrounding 
and quite sharply defined. Its consistency was approxi- 
mately that of the Of ey it was dark grey in colour. 
measured two one and half inches. section 
through the growth showed fairly sharp gradat rom the 
tumour substance the surrounding, apparently tissue 


the centrum ovale, though distinct capsule. Its centre was 


composed white matter softer consistency and containing 


spots. This was apparently the result 
wth 
Section just behind the ascending portion the interparietal 
suleus showed normal brain sections 
showed extension owth ler the healthy 
ortex, beyond the transverse frontal sulcus, the termination 
sharply marked point between the second and 
third convolutions 
The following the report the microscopical examination 
b Taylo 
he tul ur 1 mie Ol ul n col 3] s ol a | ily 
llular new growth, infiltrating the brain tissue. 


The nuclei vary considerably size and certain extent 


shape, but never approach the spindle-cell variety. The transi- 

yn iol rial brain tissue to tl pat )] ical area is a fairly 
brupt one, but without the slightest evidence 
encapsulation. The tumour highly vascular, the vessels filled 
with blood and in certain instanees containing th a There 


slight amount free hemorrhage. many parts the 


new growth are necrosis varying stages. The tumour 


pre bly b longs to the class of oj lata 
‘In the light our present knowledge should stated 


definite diagnosis possible only through the use 
of the rece ntly p iblished ‘ Weigert-Mallo ry n 1ethods of differen- 

staining, methods which had not yet appeared 
when the above examination was made. There can but little 
doubt that these methods are throw the first really clear light 
the many disputed connected with the histological 


structure the from the sarcomata.’ 
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The result the autopsy, together with the fact that 
since that time cases have been reported successful 
removal extensive infiltrating gliomata this region, 


say nothing case Dr. Putnam’s (not yet reported) 
which Dr. Richardson has recently removed from 
this gliosarcomatous growth, weighing least 
pound,' would lead case presenting similar symp- 
toms to-day, regard operation somewhat more hopefully 


than did that time, though experience leads far 
from sanguine regarding the final outcome such opera- 
tions, notwithstanding individual however laudable 
and even urgent this procedure may become last resort 
otherwise hopeless cases. 


this case the recovery, Dr. Putnam informs me, was comparatively 
temporary, the patient succumbing about year later, from extension the 
process. 


VOL. XX. 


THE DIET TREATMENT HEADACHE, 
EPILEPSY, AND MENTAL DEPRESSION. 


ALEXANDER HAIG, M.A. AND M.D.OXON., F.R.C.P. 


several previous articles' have dealt with the etiology 
and pathology these troubles, and the treatment diet 
the direct outcome this pathology, and now, believe, 
likely used more extensively others than has hitherto 
been the case, propose record shortly the more impor- 
tant points practical results the present time. 

The above-mentioned pathology makes these troubles 
due the disturbing influence high blood pressure the 
circulation the brain. The troubles are associated, 
have shown, definite and distinct manner with 


presence excess acid the urine, and this 


the simple fact that similar and contemporaneous 
excess uric acid the blood the direct, and probably 
the mechanical, cause obstructed capillary circulation 
throughout the body, and high blood 

follows from this that uric acid the cause all 
troubles, far, least, they are not due 
obvious mechanical causes, which need not mention; and 
the treatment diet aims clearing the blood uric acid, 
and keeping clear. Now uric acid, xanthin and its 
compounds, which are equivalent it, are found all kinds 
fish, meat, fowl, game, their extracts and decoctions, also 
eggs, and tea, coffee, and cocoa, and similar vegetable 


Spring Numbers 1391, 1893, and 1896. 
Acid Factor the Causation Disease,” Third Edition, 
pp. 147, 172, 174, 344. 
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alkaloid-containing substances, all these things must cut 
out the diet. But nitrogen necessary life, these 
foods must replaced other foods about the same 
nitrogen values, such cheese and pulses; also 
cereal foods, and fruit, which contain little uric acid 
xanthin. 

The quantities required are not difficult calculate, 
allow, accordance with physiology, for adult leading 
l 


sedentary grains urea per pound body weight per 


active life grains urea per pound, and for one who 
day. Thus adult weighing 140 pounds will require, 
sedentary, 420 grains urea per day, and active 
190 grains per day. Then, roughly speaking, urea, multi- 
plied will give the albumen required produce it, 
that 1,260 grains albumen would required the one 
case and 1,470 grains the other. And the percentages 
albumen the above foods are given most works 
food and hygiene, there not much calculating, 


With quite sufficient accuracy, how much cheese, pulses, 


milk, and cereal foods given patient should have. 

These preliminaries being settled, only necessary 
add that nutrition, strength, and power endurance should 
quite good the one diet the other (as soon 
the initial difficulties taste and habit have been adjusted), 
and that, speaking generally, the diet does good very many 
directions, and,as far experience goes, harm none. 

regards the uric acid headache properly diagnosed and 
treated the above diet, results have been 
most satisfactory. The headaches may improve once, 
and, the stores uric acid previously the body are 
eliminated, the attacks fall one-eighth one-tenth 
their original frequency within twelve eighteen months 
the attacks also become the same time much shorter and 
less severe. This improvement may set once almost 
from the day the diet altered, or, the other hand, the 
attacks may decidedly more frequent during the first few 
weeks the altered diet. necessary one’s 
against this, and tell the patient beforehand that 
liable as, with those who not understand its 
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causation, may have most disheartening effect, and lead 
the treatment being abandoned. 

Its causation simply follows. The excretion uric 
acid the urine is, other things equal, dependent upon its 
solubility the blood, and its solubility dependent the 
alkalinity the blood. With high urea and good nutrition 
the blood less alkaline than with low urea and feeble 
nutrition. follows from this that conditions low 
nutrition the blood will flooded with acid from all 
the places the body which has been pre- 
viously stored. Therefore the blood will flooded with 
uric acid if, changing diet, the patient, either from habit 
the old diet, positive dislike the new diet, 
simple want appetite, takes badly, and iets nutrition 
down. 

Then, again, many vegetable foods introduce more 
and less acid into the body than did the animal foods left 
off, and this another cause for increased alkalinity the 
blood and its consequent flooding with uric acid. From 
these causes, both combined, the headaches 
decidedly worse during the first few weeks treatment 
but this means unfavourable sign regards 
ultimate results, and only one more any needed, 
that the functional trouble absolutely dependent uric 
acid. 

Where these headaches are frequent and 


} 


severe call for treatment, generally give mixture con- 
taining bromide ammonium and salicylate ammonium, 
taken for few days, from time time may 
necessary help them over the first rush acid. 


The same will apply almost word for word epilepsy 


and mental depression, far they are due uric 


acid. 

mental depression there almost always some bodily 
depression well, and even there dyspepsia the 
appetite very poor indeed. Under these circumstances, 
sudden change diet almost certain produce some 
failure nutrition, and the depression will worse instead 
better the first start. Here very little use pre- 


4 
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scribe diet, and leave the patient and friends carry 
out the best their ability, which often very small. 

believe that the best plan put the patient bed, 
economise force when there none coming in; 
feed rule carried out trained nurse, and increase 
the quantities and add massage and passive movements 
nutrition improves till sufficient force has been accumulated 
allow his being and about once more. 

Such mental depression has often seemed 
uric acid headache, with absence appetite and failure 
nutrition being bad that blood pressure falls 
(from heart failure) below the point which headache 


possible, and depression then takes its place feed such 


patients meat and wine diet they will, perhaps, have 
bilious vomiting and all—and then 
fairly well for time; but they are now storing uric acid 
and are certain relapse later on. 

With mental depression, have got many very 
results, and most headache cases have suffered 
also from depression, and the two have cleared together. 
Mental depression, however, rather tends linger after the 
headache, and apt give trouble from time time 
nutrition allowed fail, especially hot weather (spring 
and 

have purposely left epilepsy till the last, because 
results with have been not nearly good the case 
the troubles, and because presents many serious 
difficulties those who would attempt estimate the real 
effects any treatment. late years have prescribed 
the diet for considerable number out-patients, and have 
got many reports very decided improvement number, 
and still more severity the fits. the other hand, 
cases treated even for many weeks hospital, and with 
great care outside, regulation diet, have given only 
most disappointing results. 

some cases epilepsy, just headache, the 
attacks may more frequent and severe soon after the 
diet altered. was especially struck with this the 
case boy who was under care the Metropolitan 
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Hospital little more than year ago. When came 
under care the friends were getting desperate, and ready 
try accordingly put him very strict 
diet, and kept him bed. had previously been under 
observation for many weeks, and his fits had been frequent, 
generally two three each day; then diet they soon 
became distinctly both more frequent and more severe, 
that the resident medical officer and the sister the ward 
became decidedly anxious about him, and few doses 
bromide were given, but otherwise had drugs. 

However, persevered with the diet, and week 
two more the fits began get less frequent and severe, 
falling one day and two day, and eventually day, 
even two, occurred here and there without any 
this point, however, got scarlet fever, which had been 
introduced into the hospital, and going one the 
hospitals was lost sight of. 

have seen several other cases epilepsy which the 
fits, just this case, were distinctly worse when the diet 
was first begun, and experience leads look this 
rather favourable sign the possibility future 
improvement, and one which strongly indicates perseverance 
with the diet. 

Though results with epilepsy cannot called very 
favourable, they have been means entirely negative, 
and they furnish us, think, the cases mentioned 
above, with one more parallel added the very exten- 
sive series' which connect epilepsy with the uric acid head- 
ache, which extremely amenable diet treatment. 
must remember, however, that the uric acid headache 
not, strictly speaking, cured; more reduced 
from forty fifty attacks year down three four. The 


patient always liable suffer transgresses the diet, 
and may suffer any time after exposure great cold 
any unfavourable circumstance affecting importantly the 
solubility the uric acid, which still always has with 
him, though lessened quantity. Regarded from this point 


See Spring Number, 1896. 
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view, the results some cases epilepsy are not very 
far behind, and believe that future, with more care and 
strictness carrying out the diet, and selecting early and 
suitable cases, may hope for considerable number 
decided improvements, and here and there some cures, com- 
parable least those headache. 

There one other trouble due excess uric acid 
the blood, which presents with exact parallel its 
and have for several years been pointing out that own 
blood actually alters its quality from day day, accord- 
ance the amount uric acid passing through it. 

cases put diet for headache depression 
there very often fall the value the blood decimal 
during the first few weeks treatment, followed rise 
and the end six months, and still more the end 
above the point which stood when the diet was 
begun. 

mention this here because the blood easily examined, 
and believe its alterations afford very reliable index 
the quantity uric acid passing through it. own 
case the correspondence with daily observations blood and 
urine absurdly close, that often think might give 
estimating the excretion uric acid the urine, and 
trust the changes the blood tell whether has 
gone down. examination the blood the time 
the diet treatment begun, and again after one month, 
three months, six, nine, and twelve months, will give you 
very fair idea the amount uric acid that has been passing 
through the blood, and the effects the diet upon it. And, 
speaking generally, the blood decimal falls the end 
the first month will probably have risen the end the 
third, and still more the end the year. Any very 
decided fall the early weeks indication look care- 
fully after nutrition, and perhaps give tonics moderate 
little the rush uric acid. 

The above facts, the way, probably explain the 
common treatment with excess animal food, 
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because the primary fall the blood decimal other diets 
frightens those who not understand its meaning and 
But here again, just the diet treatment 


causation. 
headache, epilepsy and mental depression, the only 


complete success may run through this belt apparent 


failure. 
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Chapman and Hall, 1896. Demy pp. 370. 


Action, Instinct and Reason. 


old time controversy whether animals can reason 
long been settled the affirmative, but the preliminary 
what the difference between instinct and reason 
still remains unsolved problem. Mr. Archdall offer 

solution his recent book Psychology appears 

because the basis his definitions unsound, 
unsatisfactory, and they not stand the test 
application actual cases. 

Mr. Reid defines the faculty which concerned 
the conscious adaptation means ends, virtue inborn 
nherited knowledge and ways thinking and acting,” and 
reason faculty which concerned the conscious 
adaptation means ends virtue acquired non-inherited 
knowledge and ways thinking and regard instinct 

eason separate entities—is lingering 

the discarded metaphysical mode treating 

psychological questions, which out harmony with current 
methods 

not possible compare things fundamentally different the 

purely physical process reflex action and so-called 


hought, and cause inevitable confusion. 


reason, which presumably mental. There possible 
basis comparison between them. The mechanism reflex 
more possible compare reflex action with faculty reason 
than compare the swing pendulum with the working out 
equation. may, indeed, can get clear idea 
what meant faculty, compare the faculty instinct with 
the faculty reason, but cannot compare either with the 
process reflex action; and even term that process also 
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faculty, shall nearer securing basis comparison. 
Mr. Reid appears feel this difficulty, for though his chapter 
devoted reflex action, instinct and reason, and though 
defines instinct and reason, does not attempt define reflex 
action. define instinct and reason faculties is, 
submitted, define the unknown the still more unknown, 
and sin against the primary canon definition. 

What actually observe men and animals, and can com- 
pare upon common basis and common standard, are, not 
faculties, but acts. While cannot compare reflex act with 
faculty reason instinct, can very easily compare reflex 
acts with instinctive acts and with reasoned acts; and these 
acts our definitions, like our comparisons, must limited. 

less unsatisfactory than the basis the form Mr. 
definition. definition adequate must clear; must 
intelligible. Mr. Reids definitions are neither. Apart from 
the term which conveys clear connotation, the 
way which the faculty the adaptation 
means ends left unexplained. How the faculty con- 
cerned? The term carries the implication that there are other 
factors also the process. so, what are these 
factors? not, the faulty not stating explicitly 
that instinct reason the faculty which actuates the adaptation, 
&e. Again, the expression virtue means clear, 
either itself its connections. the adaptation means 
ledge, &c.? either case, what the influence which this 
knowledge, &c., exerts the process? Not appear captious, 
will pass over the absence any distinction being drawn 
knowledge and ways thinking, and will note very 
serious defect the definition reason. The term used 
the colloquial sense which commonly employed when 
contrasted with and though there 
much the term appears that what Mr. 
Reid really dealing with under the name reason certain 
accordance with the old metaphysical method speaking the 
subject, may pass this use the term; but book 
Evolution, which aims presenting the results modern 
psychology, expedient that the term should used 
the sense recognised among modern psychologists, connoting 
process. Lastly, extremely difficult understand 
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what meant faculty which concerned with the adap- 
not the adaptation means ends way 
virtue way acting? The definitions appear faulty 
form as, when critically examined, almost unintelligible 
but let accept them they are, and apply their provisions 
actual cases, and see whether they will stand the test applica- 
tion; and order quite fair, let take the instances 
offered Mr. Reid himself. 

adduces the case the young alligator turtle 
tively seeking the water emerging from the egg. seriously 
maintained that the new-born turtle alligator has conscious 
knowledge the difference between land and water, the direc- 
tion which water lies, and the fact that progression one 
direction will take him towards, and the other direction away 
from water? this not asserted, the definition falls the 
ground, asserted, can denied, and neither asser- 
tion nor denial can proof adduced. might similarly 
asserted that the sunflower turns the sun virtue conscious 
knowledge the sun’s direction. 

what says Mr. Reid, shall designate the 
action the spider when builds his web? the animal 
not know for what purpose constructs it?’’ His definition 
tation means ends, &c.) depends upon the affirmative answer 
this question. But the question cannot certainly answered 
the affirmative. know nothing about the consciousness 
the spider. can only guess what may analogy from 
our own consciousness, and while this analogy allows suppose 


that, the second third occasion constructing web, the 


instinct (as the faculty which concerned the conscious adap- 


spider knows the purpose for which the web being constructed, 
positively forbids suppose that aware when, with- 
out previous experience, constructs his first web. say 
that must know, because constructs the web instinctively, 
and the conscious adaptation means ends, are 
arguing circle; and there other ground for the state- 
ment. evident that when the factor consciousness 
brought into the definition, factor brought which are 
almost entirely ignorant, factor about which contradictory asser- 
tions may made without the possibility either being proved 
refuted, and, therefore, factor which renders the 
valueless. Mr. Reid compares the action the spider running 
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along thread secure his prey with that man running 
secure snared and that the former cutting loose dan- 
gerous captive with that the latter building golden bridge 
for flying enemy and asks what respect the actions 
spider differ from those the Only,” says, tha 
the actions the spider result from knowledge that inborn and 
inherited, whereas the actions the man result from knowledge 
which neither inborn nor this 
there are many assumptions, and any one them fails, the 
tinction invalid. Take two them only—first, that the spider 
knows what the effect his action will be; that other 
difference between the acts can found. Both are unwarranted. 
There warrant for the statement that the spider knows th: 
the result cutting loose too-powerful captive will 
his web from destruction, any more than that the ant knows, 


when she hiding pupa-sister, that she helping preserve 
the formicine body politic. know nothing certainly about 
knowledge the spider the circumstances, and postulat 
that his act the result knowledge gratuitous assumption, 
opposed what analogy have guide us. That there 
another distinction between the acts the spider and the man, 
distinction that not open this objection, will presently 
shown. 

Precisely the same criticism applies the stated cases the 


alligator which seeks the water and snaps opposing walking 


the nesting bird; and the bird which utters cries 
warning; compared with the man who seeks refuge and strikes 
intervening enemy; who builds and who warns his fellow 
danger. Mr. Reid’s distinction fails unless assume that 
the alligator and the bird respectively foresee the results their 
acts, and, since brings forward the only one possible, 
fails also can another and clearer distinction. 

Almost every sentence Mr. Reid’s chapter this subject 
presents obvious points for criticism, but notice them all would 
tedious. necessary notice few which bear directly 
upon his definitions. Appropriate says, does 
not cause variations and developments reflexes and 
and, again, the same page, which, though undeviating 
its promptings, associated with consciousness, and controlled 
some extent volition, whereby the element choice 
But instinct controlled any extent volition, 
and the element choice introduced, then appropriate stimu- 
lation does cause variation instinct. For the element 


oe, 
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choice introduced, the instinct varied, and varied better 
suit the what the advantage choice? And, 

varied better suit the circumstances, then varied obedi- 
ence the stimulation which the circumstances 


furnish. 

There vestige proof that instincts are increased 
stimulation, that they are not only called into activity 
stimulation, but sharpened the contrary, there 
abundant proof that the bird with practice makes better nest; 


the spider with practice makes more perfect web. But Mr. 
Reid says this improvement longer instinct; reason. 
Then, ask, what becomes the absolute distinction between 


ihe 
instinct and does not merge into reason, but 


sharply divided from it. Reflex action, instinct and reason are 
derived the one from any other, but each one distinct from, 


and has arisen independently of, the others—is not more less 
complex form the Instinct and reason not merge 


any point.” 
Mr. Reid quotes Spencer regarding arising out 
fle X action, and he Ing evolved into intelligence, and Lewes as 
regarding instinct the result intelligence, and sets them off 


one against the other, and disagrees with both. doubt, 
puts the case, the two positions are irreconcilable; and 
reason seems impossible that reason can 
ise out but alter the wording very slightly 
appear all inconsistent speak reason arising out 
and sinking into again. 


appears evident that such mass inconsistencies and con- 
dictions the argument points directly fundamental fault 
the definitions upon which the argument based; and the 


test their application actual cases confirms the impression 
ambiguity their form and the unsoundness 


derived from 
that they not fulfil the requirements scientific 
define the subjects which they are applied. 


theli basis 


has been pointed out that there common basis for com- 


d ions, and don 
parison between purely physical process such reflex action, 
quasi-psychological such instinct, and psycho- 
logical such reason. reflex action meant the 
physical reaction living body physical stimulation. Reason 
employed sometimes connote purely mental processes, which 
can observed introspection our own minds sometimes 
imply the combination this mental process with other mental 


processes and with conduct. 
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understood when used contradistinction but the 
mischief that, when employed, the other more restricted 
meaning continually creeping and vitiating the argument. 
whichever way employed, can more compared 
with reflex action than resolution passed public meeting 
can compared with sausage-machine. Before any 
exclusive definition any two more things can made, the 
must some common standard comparison which they can 
all reduced. the present case, can directly observe 
action. Neither instinct nor reason can directly observe. 
cannot any way compare reflex action with either instinct 
reason, but can very easily compare reflex act with 
tive act, and both with reasoned act; and these acts our 
definitions, like our comparisons, must limited. 

What, then, are the characteristics reflex act? 
touch the expanded tentacles sea-anemone they retract. They 
not retract until touched, and when touched they retract. 
However long watch the animal, not see its tentacles 
retract until they are touched, and when they are touched they 
never fail retract. lightly touch the conjunctiva 
human being, the eyelid convulsively closed. However long 
watch the man, the lid not closed unless the conjunctiva 
touched; and when the conjunctiva lightly touched the lids 
fail close convulsively. foreign substance gets upon the 
sensitive surface the air-passages, cough excited. The indi- 
vidual does not cough unless foreign substance impinges upon the 
air-passages, and when sucha substance touches the sensitive sur- 
face the cough never fails occur. The two characters common 
them are common all reflex actions. Every reflex action 
what its name implies—it reflex. That say, the re- 
action the living organism stimulus applied. stimulus, 
reflex action. the stimulus applied never fails 
evoke that particular reaction and other. When the tentacles 
the sea-anemone are touched, they retract. They not re- 
tract unless touched and however often they may touched they 
still retract and nothing but retract. When the conjunctiva 
touched, the lids close convulsively. However often may 
touched they still close And the convulsive closure 
the lids the only action that evoked the stimulus. 
true that body remains contact with the conjunctiva 


the man may get and toa surgeon, but this act manifestly 
part the reflex. So, too, however often the air-passages are 
stimulated the contact foreign body, the cough never fails 
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follow, and the action that follows never anything but 
cough. Allowance must made for the differences intensity 
stimulus and for diffusion stimulus. the conjunctiva 
wiped instead being tickled, convulsive contraction the lids 
does not follow but then the stimulus different, and the con- 
tention that the same stimulus provokes always the same re- 
action. So, the irritation the air-passages great and 
persistent, the cough will reinforced vomiting. But these 
examples evidently not vitiate the rule. moderate irritation 
the air-passages will evoke cough, always cough, and 
nothing but more violent irritation will evoke cough- 
ing and retching, always coughing and retching, and nothing 
but coughing and retching. Reflex action is, then, 
never occurs except response stimulus. unfailing upon 
application the stimulus never fails un- 
the same stimulus always evokes the same reaction. 
may, therefore, sum the nature reflex action defining 
unfailing, unvarying reaction stimulus; or, better, 
may combine the two first qualities more comprehensive 
term, and define reflex action determinate reaction stimulus. 

Such being the character reflex action, how 
action distinguishable from it? Like reflex action, 
unfailing and unvarying. Under given nutrition 
and warmth, the bee builds comb. Every working bee without 
fail takes its part comb-building, and every bee builds comb 
the same unvarying way. The garden spider never fails make 
a web, and always makes a ceometrical web, The trap-door 
spiders never fail make their webs, and always make them 
line their nests and form trap-door over the mouth them. 
The house spiders never fail make webs, and always make their 
webs sheets and festoons. Every bird, when the nesting season 
comes round, makes its nest and every species chooses similar 
locality, similar materials, and similar style architecture. 
The rook always builds the top tall tree, and makes its nest 
live sticks. thrush always builds bush, and makes 
its nest grass lined with cow-dung. The kingfisher and the 
sandmartin always make tunnel the the woodpecker 
hole tree. When the season for migration comes round, 
the bird never fails migrate, and migrates the same country, 
the same locality, nests even the same tree that had sought 
before. When the spawning season comes round, the salmon 
unfailingly seeks the river. The newly-hatched turtle and alli- 
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gator unfailingly seek the water; the egg-laden turtle and alli- 
gator unfailingly seek the land. The beaver never fails make 
its lodge and its dam, and makes them the same materials and 
the same way other beavers do. The rabbit always makes 
burrow, the hare always sleeps the open country, and with 
all other actions. When the occur, the 
acts occur, and occur with unfailing, unvarying regularity. 
that instinctive actions, equally with reflex actions, are determ 

But they differ from reflex actions being spontaneous. 
are not reactions stimulus. They are the natural spontaneous 
activity the organism seeking expression definite, stereotyped 
directions. They need stimulus evoke them. They occur 
under certain circumstances, but the circumstances are not neces- 
sary evoke the actions, and although certain circumstances may 
necessary render the action possible, as, for instance, run- 
ning stream for the dam the beaver, yet the absence the 
circumstances effort perform the action still 
when the beaver, confined room, makes the corner 
caricature dam out boots and hair brushes; when 
dog who never wants meal, buries his bones for future 
which will never arise. with all instinctive actions; when the 
time for their performance comes round, the animal spontane- 
ously attempts perform them. the necessary stimulus not 
applied, reflex action will take place. the stimulus with- 
held during the whole life the organism, still the reflex action 
will never occur. But the action needs stimulus. 
The young turtle turns spontaneously the water. The bee 
spontaneously seeks its way out the hive, seeks the flowers, and 
returns laden with honey and pollen. The spider needs ex- 
ternal stimulus induce him make his web. The stimulus 
comes from within. The action spontaneous. when 
season arrives, the bird impelled irresistible urging 
from within set about building; and later impelled 


similar craving start its weary migration. The changing 


season supplies the occasion, but stimulus from without 
needed. The stimulus arises from within. the spawn-laden 
salmon seeks the river, the egg-laden turtle and alligator the land, 
urged thereto stimulus from without, but 
which arises within. 

Instinctive actions, then, while they resemble reflex actions 
their determinate character, differ from them being, not reac- 
tions stimulus, but spontaneous actions. They are determinate 
spontaneous actions. The difference between reasoned actions and 
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the two classes actions that have already considered 
anifest acts are indeterminate acts. 
response stimulus, they may arise out 

activities the organism, but 


‘hey are unpredictable. take Mr. Reid’s illustration 


does the action the spider running 


hey are indeterminate. They are uncertain. They 


fer from that the man runnin secure 


rigin, says, the knowledge 
means ends made—inheri 
But, apart from 
all, there another and much 
tabl 


ne 
I 


e uncerta 


ction is 
with the action of the alligato i} seeks the 
and snaps opposing walking-stick, contrasted with 


the man seeking refuge and striking intervening adversary. 


accept Mr. Reid’s explanation must assume that the alligator 


VOL. XX. 


ither casc 
rr - - 
what 
Wh na iV 3; th 3] caer s web, ana by the action ot its W 
Vibration to the ads, the spid ishes out. 
When a Hy «a S the same thing, the spider rushes ou 
imitate the vibration the fly’s wing 
Lhe web W 1a vibrating tuning fork, again the pider rushes out. 
often the web made vibrate, often the spidei 
Repeated disappointment does not check his prompt- 
ss of action. T pi » of a formidabl nemy does not 
scare him into cence. reaction stimulus 
But the reasoned action the man has such 
] ] ] 445 + 
m te qu WI he has snared a suflicient number of 
birds, his snares more. presence formidable 
ttention liverted, may off his task 
urgent may follow some bigger game within his 
ch: he may wait, so as to refi in from sea ing birds from a 
ighbou ig are. His C n is indeterminate. po when a 
lider has a danverous captive, be cuts him loose. H wevel 
i 
ten a tk ) powerlul ly engages his web, he deals with it instantly 
and in pl l iy the same ay. His act mis ae ! late, Bu 
man does not necessarily build golden bridge for his 
lemy. He may pre r to attack, on the chance o exterminating 
riot a 
ba 
Wate 
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knows that going towards water, and knows that his acti 
snapping minatory and deterrent, which, for the first 
sion which does so, are large assumptions. 

essential that the alligator’s 

the man’s indetermi every occa 

disturbed, makes straight for the water 

has previously experienced the futility his effort 

the insecurity his refuge, still makes 


man may seek ref 


the same refuge. His action 


may det 
refuge rather than 

gems; and 

will not 

venes 

may avoid 

may trac 

reasoned 

chapter. 


sole elk 
renders that act 
that very few acts are 
acts 
merge into each 
theless, although 
states that instinetive 
action, and that there 
into the other, yet his statement contai 
the truth; for, undoubtedly, the instinctive 
sharply divided from the reasoned factor that act 
certainty divided from uncertainty, and sameness from 
variability. 

The action breathing adduced Mr. Reid 
reflex action. According our definition, may more properly 
regarded instinctive, since the action provoked, not 


and unvarying. But 
Siu ermine to fight; may seek one 
. 
attacks the foe who int 
ry’ no) » tt 
cer. Che t ( 
variable. The dis 
% ne LIVE O l iit ri! < th 
S givel In Mir 
one hand, and instinetive and reflex acts the other, 
true distinction, then two consi juences follow. rirst, tp 
long any action falls completely within the definition 
long the distinction between them absol minat 
act instinctive reflex, indeterminate act reasoned. 
introduced into reflex act imparts that 
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stimulus from without, but spontaneous impulse from within 


determinate. certain that the rate breathing will 


within narrow limits, the same the body rest 
the same that will increased exercise, greatly 
i But, to some extent, it is modi 


our breath fi Sei n, breaths 


7 


acts may 


action an 


commonly 

very striking 

no two 

Each indi- 

» relative posi- 

ertain that 

supports, and enclosing 


id, third, of two ranges 


closed space, quite uncertain what points 
ttach the main supports of its web, or what will be the 
hape the polygonal area. Although the impulse, or, 


please, the craving, construct the web purely instinctive, 
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slowly « rapidly, take aeep or shaliow breaths. In these ca 
the action bre hing, usually determinate, son 
hecomes partly reasoned. merges into reasoned action 
\nother example reflex action coughing, and this 
meistrue. coughing certainly excited irritation 
the air-passages, provided the irritation yet, 
tation only slight, the cough can ippressed. cannot 
neously, stimulus irritation. each these 
cases ordinarily purely reflex action may have element 
rea ed ipon it may bet part a reasoned 
tion. case purely reasoned. Yet all cases 
refl len t the action can D sharply distinguished 
the nt, that, although reflex and 
i 11 1 al U. 
The tion the spidei 
las type and exan 
the webs any two 
\ bs, ev Ol the me spid 
vidual web has certain 
blo nd distances of its uy 
} ( will Hulud a 
ain boundari 3; attached to 
7 
polygonal spac ; second, Ol i 
pirals, one closely set round the centre the space, and one 
more widely set external to the first; yet, when an epeira 18 
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and although the attachment the spiral threads combina- 
tion pure instinct and pure reflex action, yet the construction 
the main supports only partly instinctive and 
reasoned. The general action making supports, making 
them stronger than the rest the web, and enclosing poly- 
gonal area within them, are instinctive. They are certain and 
unvarying. But since two webs are made precisely the 


same position, the particular action attaching these supports 
particular objects reasoned action, and action 
sometimes high degree reason. Moreover, whenever 

attachment the supports, and not any other part the pro- 
Thus the means which the supports are attached 
distant points are various, rtain, and ingenious. 

may hang thread, and allow itself swung the 

the desired may run round, having first 
one end thi the point departure, and pull taut 
arriving the destination; may float 

and allow the wind. windy weather, 


1 
we 


spiders will attach the lowest part 

instead 

destruction. 

difficult find; 

instinctive, web- 

action which certain and unvarying being and 

portion which uncertain and being reasoned. 
Another acti 


instinetive acti 


thousand every cell answers this dese 

and But this action subject much 
varied abundantly and continually meet special cases, and 
overcome special difficulties. Where the drone comb, buil 
larger cells, meets the worker comb, built smaller cells, 
mediate cells are interposed afford transition from the one 
the other. Where corner has rounded, the cells the 
convex side are made with mouths larger than their bases, and 


those the concave side with bases larger than their mouths. 
When the comb becomes heavy with its contents, its attachments 


ay 

C- 

the comb-building the bee. The domestic 

bee fails make its and the comb invariably made 

hexagonal cells with pyramidal bases, composed three rhom- 

us hie plates. In an api y of a hundred hives, each containi gt S 
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strengthened. comb torn down its own weight, 
temporary buttresses are constructed from comb comb, hold 
until permanently fixed new comb. places 

‘re special conditions the situation not otherwise permit, 


observed that the bees, far from clinging obstinately 


eir plan, very well understand how accommodate themselves 
circumstances, not only cell-building, but also making 
They will pull down and rebuild repeatedly the same 

nective acts of com! verge into and 
asoned acts. And the element 


action 


bush, and 
tion is det 


nd the par- 
ese depend 


tion, instinctive 

‘tion, and reasoned action cannot ever, thoroughly 
stood without consideration the nervous isin which 
they are severally actuated. Reflex action being determinate, 
actuated nervous structure which fully and completely 
organised tha ingoing current provoked stimulus 


the action still the determinate element, and the 
third typically instinctive action the nidification birds. 
Che impulse build purely instinctive. The choice position, 
materials, pattern, construction, are all That 
say, they are determinate. most respects certain 
nd unva yl ¢, and th fore almost p ly tinctive. But in 
respects they are uncertain and variable, and far 
they hus indeterminate they lose their character and 
reasoned. Thus the thrush builds its 
grass lined with inso far the 
and But the particul bush, 
ticular the bush, are not determinate. 
upon the choice each lividual bird, and course varies with 
ich | L, a d with the same bird from year to \ fe That part 
said, p ved b yo | doubt that the first es , of the bird at nest 
less successful, its first nest less perfectly constructed 
wn it ibseque t nests. [t 1 ns and Improves by exp riene 
practice, and, improving, its action varies, and thus becomes 
action. this instance, again, instinctive action merges 
into reasoned action. instinctive factor and reasoned factor 
nter into the composition the act, which thus becomes com- 
p site ; 1d, alth uch the two factors can | disti wuish d fron 
another upon sis, yet doing they combined and 
ere 1 the one into the other. 
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restricted certain paths, acts upon and discharges 


certain determinate whose discharge flows through definite 
and restricted paths the muscles, and produces the definite, 


mined the physical 


determinate The process 


conditions under which 


produce 


And allied a LNUS an Intense 1 e passag 


will produce, 


inherits 


storehouse of ene cy; and, replet discharges tl ( wy 
into the nervous apparatus which actuates the movements 
flying. Thus the action flying spontaneous, because 
nerve tissue become replet energy this energy finds its 


way, through channels already formed, certain definite direc 


tions, from which the flying result. The 


ment and nature the tissues which determine this result are 


inherited the bird, just the nature and arrangem 
rest its tissues are inherited just the shape its beak, the 
its claws, and the colour 


it 


its are 


number and 


inherited. The important thi 
knowledge, nor way thinking 


observe is, that what 


but arrangement tissues and organs. 

What true the instinctive action flying true other 
instinctive actions. The impulse perform the acts arises from 
‘tain nerve tissue with the energy which 

The form the action depends 


the repletion cei 
its function store. 
upon the arrangement and connections the nerve tissue into 
The reason why the 


which the liberated energy is discharged. 


The stimulus can 
action can no more oce W the proy mot tn 
than funpowcder can ¢ ( Without the spark. If, however, t 
stimulus unusually intense, the more powerful that 
produces will more powerful discharge, 
too VOil WNOLLYVY Cs by ] accustomed ¢ nl is 
i 
forces its way into ing areas, and produces nal 
arrangement muscles and bones limb inherited. Just 
bird inherits arrangement muscles attached 
4 +} + + £ >] 
ot its wing ! rrang such th ‘tl ith ies on 
the bones will produce the movement flying rits 
arrang nerve tissue, such that the actio thes 
cells and fibres will cause the alternate contractions 
necessary produ the movements flying. And so, too, 
certain structure nerve tissue such that serves 
| 
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epletion tissue impels one instinct rather than another 

because the replete tissue is in relation with one set of viscera 
nervo-muscular apparatus and not with another. 

have seen that, the quality 

action, compared with reasoned action, its determinate 

yet action wholly determinate. There 

;, nh every such acti h, some variable fact rr, some element of 


reasoning. Even in an action to all appearance s » wholly instine- 


ive as fly ¢ or Walking the direction 1s variabie, the time ol 
and arrest, the direction and speed are variable. 
Clk howey tly stinctive, 1S Wholly Instinctive. So, too, 
nerve tissue which underlies instinctive 
actio!l Li Li { Lich uy orvanl ed ui 1t be f i the most 
\ » SC e extent plastic, modifiable, subject to 
irb inherited with its main 
res, i, Orpanised, bub 1b Is Never compietely organisec 
OF ve acvion Would be us UNVaryIng as pure 
i ii «if i 
Lastly, together with the wholly fixed, definite, stereotyped, 
} +.) 4 ] 
changeable, completely-organised nervous arrangements that 
ctuate reflex action, and the, great part, fixed, and 
npictely-org i nervous arrangements that actuate lnstimc- 
tive inherited nervous tissue which 
still plastic condition, still modifiable, and subject rear- 
ler ction ineident forces and its own 
scaping energy. this portion nervous tissue that actuates 
reasoned $ actions Whose indeterminate characte repre- 
lete organisation olf the nervous arrange- 


they are due. portion nervous 
tissue is, course, inherited just much are the portions 
which actuate instinctive reflex action. The distinction is that in 
the last case the arrangements are inherited ready made, com- 
the second they are great part ready made, 
part subject modification the experience the 
individual, the first case they are only out,” and 
although the individual derives much assistance, and saved 
much labour the inherited tendency this tissue deveiop and 


organise certain definite ways, yet, the absence the 


experience, that is, stimulation circumstances, 
will only slowly, slightly and imperfectly develop. 

the inherited factor conduct, not faculty, 
hut arrangement nervous tissue, have trustworthy 
through the perplexing tangle the genetic relationships 
the three sets actions with which are dealing. 
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When stated that instinct and reason not merge any 
point, they would were the one derived from the other, there 
confusion thought involved the statement, which becomes 
obvious when deal, not with instinct and reason faculties, 
but with action and reasoned action. Obviously 


cannot be, the same respects, both determinate and inde 
terminate, and call the determinate portions the act 
instinet, and the indeterminate portions reason, then, course, 


instinct and reason not and cannot merge into one 


But regard the action whole, and find that certain 
portions are determinate and certain other portions 


] 


indeterminate, that indeterminate action may become determin 


and vice versd, the cases examined above the web 
making the spider, the comb-building the bee, and 
nest-building birds then, undoubtedly, action may partal 
the nature both instinet and reason, and this sense 
two do m St undoubtedly merge into each othe) ; £2 hat this 
against the origin one the falls 


But, says Mr. Reid, define instinct depending inherit 
ance, reason wholly acquired, and, since acquired traits 
1 
ae reason con ns no element of inher ce save the p to | 
7 ’ 7 
IS no do bt soul l. B li \ il wit] 
terms of t] acts Whl h displ y the , and if we Q i 
1 
| Is COl P il ] la ip )-1 
cular mecha which pletely organised, 
which has its parts disposed fixed 
determined, shut off from possibility 
} 7 +) T 
charge the gun follows the pull the But 
aa With our { ¢ i L ¢ n 
vous system to suppose cases 1n wnien, aithnougn the mechanis 
completely organised throughout most its extent, yet the 
some part the circuit breach through which modifying 


can find admission and, correspondingly, find that 


there are reflex actions, which are not 
of modification and inhibition. Thus, alt 


47 + ] 
VY reuiex, aanilt 
oh We cannot Check 


interfere with the convulsive closure the eyes that follows 
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light touch the conjunctiva, can modify and check the 
cough that follows slight irritation the air passages. Once 
allow that reflex actions can the nervo-muscular 
well and deeply organised, for the most part is, yet 
part its course incompletely organised, and retains 
plasticity—and immediately apparent that the degree 
which the fixity organisation may imperfect, 
action may retained, indefinite. may be, some cases, 


little none, others much; and hence shall find actions, 


such that the eyelids, the contraction the pupils the 
stimulus of light, that are purely reflex ; others, like that of cough- 
that are slightly modifiable; others, like that withdrawing 
limb, that are more modifiable, until arrive actions 


like that undressing, winding the watch, crocheting 


the materials are placed the hands, writing when pen 
between rs, whose reflex character littl 
swamped the intelligence with which they 
sually guided, only mes apparent certain morbid 
the system, when the normal interfe 
I oO! 1 \ tis But. Ls t] 
vhole complexus thi 
} ng ¢ n ithout its ow 
i \W \ upleteness of orga tion exists, t 
i Che i} let te 
N Is ¢ t np el organ ai s ol 
cl ip nt to ollsp 
pletel ent stance, the 
( orval de: tilawe yet 1 t only es 
tl tra ssion from parent to otlsp of eith th 
completely organised arrangement tissue that actuates purely 
action, the well-organised, but part 
organised, arrangements that actuate impure reflex action and 
instinct; and the point is, that not only that part 
arrangement inl which actuates the instinctive portion 


218 REVIEWS AND ABSTRACTS. 


the action but that part also the arrangemen 
the reasoned portion the action likewi 


latter part the nervous arrangement is, 


fiable, educable. inherited, not 


arrangement, but arrangement incipien 
thus in some sense justifies Mr. Reid’s rer cripti yn 


what inherited not reason itself, but 


quiring reason. obvious, however, 


transmitted nervous 


ason Is a ¢ 


h retiex : cts, so 
unor hnisead or mpiete organised tissue ti 
construction of the nervous arrangements thi 
‘ent cases, and, corresponaing 
that combined with the 
purely 


his 
evolved into 
stated 
mes the que 
ion ean hecome ( typed sO as 


the first these ques 


have already seen. 


share 


er and largel 


examples, will evident those who 
facts animal psychology, and even from 
idd iced, that this does occur, and that inst 
and modified into reasoned act 

| 


the reverse change, the attainment 

reasoned actions, have the 

mankind its favour. the nature 

nervous processes know little, but this fact established 

beyond doubt, that nervous processes are established and organ- 

ised repetition. novel process occurs the 

comparatively unorganised nervous tissue, brings 

partial and tentative re-arrangement of the tissue elements. 

the process not repeated, the new arrangement becomes 
dissipated, and mere trace, trace, left. 


‘ 
ri: 
inherited. This 
organised, and 
reason that 
only the power ac- 
advance the definiteness and clearness 
ko wile age. 
+1 +7 
rat enters } to tha 
them varies 
tinetir 
i ACL l 
CLIVE, OLNCrs Ly 
purely having their motive only 
can sink 1nto lnstinet st 
faculty, but action. 
r instinctive action adi 3 
and whether reasoned 
to become nstinctiyv 
valet juestion becomes whether this element can increase and tak 
the action. Without adducing 
equainted with 
the facts already 
netive actions may 
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the process repeated, the disturbed nervous elements are 


reby confirmed their new disposition and with every repeti- 


hey become more firmly fixed, more stably compacted, more 

actions become easier being practised. 

soned, they gradually lose their reasoned charac- 


more detern ite. Although, 


‘HARLES 


Wla 
-ompl 
ter and become more and 
lifetime of an individual, reasoned acts rarely bec ne purely rt ‘lex, 
yet they often become largely determinate that the application 
them the term reasoned becomes inap} priate, and they 
called, the less advanced stage and the more 
lvanced stage ‘‘automatiec.” The response to command may 
become fixed the nervous organisation the old soldier, that 
suddenly called attention when carrying his dinner, 
will jerk his his sides and let his meat and potatoes 
rolling the street. this the transformation 
asoned action into reflex has become complete the lifetime 
ra ingl individual. lo examine the que stion whether the 
thus acquired may wholly part transmitted the 
beside the question. 
Although, therefore, cannot refute the position that reason 
ins not merge into one another,” since the instant 
becomes ceases reasoned, and the instant 
t be mes reas ed it ceases to be instinctive yet, if we d val 
ith act , we fi 1 th ub, bevond the shadow of a d yubt, instinctive 
f! x tions d merge into reason l a ti ns, and isoned 
tions inerge into instinetive and into reflex actions. 
‘ 
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SOME WORKS PSYCHOLOGY. 


(1) Mental Physiology, especially its relation Ment 
Mental Diseases St. Mary’s Hospital Medical 
School, London Churchill, 1895. 


Philosophy the University Wiirzburg. Tran 


logy the Cornell University. London: Sonn 


schein, 1895. 


John’s Coll ve, ‘ambridge, ve vol Lond 


Sonnenschein, 1896. 


Professor Psychology the Cornell 


New York and London: 1896. 


now on tl numb nd vari y of the text-books 

the tir when the read 

writ Her] rt ] \] nad B \ hi } 

lat $3 of Ge in Wo I blic 1 O SO lia ) 

the ye hand, ; showing tl crveater qua y ol 

thro Into ps cl logy, und, o1 t] other | nd, rh l 

student against a on sid d { indy l l cone ] 1 of t 
subject. Psychology, which deals with multitude divers 
human minds its subject-matter, can only developed the 


co-oper: tion of diverse minds. 

The books whose titles appear the head this 
have somewhat dissimilar aims, and markedly unlike 
word two these differences will help illustrate the 
many-sidedness contemporary psychological work. 
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Dr. Hyslop’s manual Mental Physiology follows, the 
main, the lines the well-known works Dr. Maudsley and 
thers. is, its title indicates, especially written for medical 
students. the outset gives fairly full and clear account 
known present respecting the structure and functions 
the human brain. The results recent research into the 
localisation what Dr. Hyslop not too happily calls mental 
are adequately brought out. After this follow chap- 


=) 


and so forth. The deviations from the 


process are dealt with close connection 


this many ways advantage the 


} 


has evidently read widely, and makes the 
judicious use rhaps the most notice- 
the volume is le scant ference made to the 


Hence, will 


contribution psy- 


iturally follows, the 


] 


his teacher’s great work. But much more 
the Wundtian psychology. thinks out 

who desire abreast the 


results experimental work. this spect decidedly 


advance fessor well-known works. judi- 
usly perhaps, omits the nervous system. 


everywhere physiological processes 


developed Leipzig and 
their value critically 


s on nsation. 


valuable work reference. 

ise Mr. Stout, the editor and 
Comparative Psychology the University 
examination mental processes, written 
eference possible nervous processes. 
ling more carefully and completely the complex processes 
mind, such belief, and forth. lies its 
value. Mr. Stout has particularly acute eye for the subtle 


type 
ith this last; and 
student. 
whole 
new ind large field of experimental psych logy. PS 
probably found necessary supplement the reading this 
manual by that of Professor Ziehen ‘‘ Introduction to Physio- 
logical Psychology,” some similar work. 
nain, the lines 
than 
subject with 
vill real 
Cl 
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complexities our mental life, and has, some important 
respects, carried the work analytical psychology furth 
point than had been reached his predecessors. The 
originality and force are illustrated dealing, among other sub- 
ap] re- 


hension e.g., the rhythmic form series sou 


jects, with that aspect of perce ption which he calls ‘‘ the 
subject whicl Germans have late 
vorking), the process f attention 


+h, 


systems 


well Wri 


follows t 
keeps tht 


better 
his prefa 
experimental 
the bool 


+ 


nsations and 


1: 


tradition 
rery doubtful value. 
added that and Titchener further agree not recognising 
simple third quality mind, after sensation and feeling, 
answering conation volition. Their this sub 
ject may well contrasted with that Stout (book i., chap. vi., 
and following chapters). 


ls 
yous] 
7 
and 
” 1: ] + 
snow tha the OL association, as oraimarl Stated, ao 
fully expliam Way in our 1d e grouped into organic 
wholes. While, however, Mr. Stout keeps for the most part 
t] e inti spective of vi W, He by ho Gespises 
; stal poin of phvsiological psychology. On the contra vy, i 
empna the fact that what are called psychologists 
psyeni i GISPOsiItions are 1n Ire psycho-} 1) Cal. u 
Ot this conception of a } sycho-physical 18 Most 
gestive. Other fresh and suggestive concern 
connection thought and language, where shows 
stud ol 1} wri cesture-l ye, and bellel 
Imagination. has been perhaps, now that 
Mr. Stout’s work not one neglected the physiological 

psychologist, aS written trom old metaphysical point ol 
view. eminently scientific, both its aim and its 
] 

methoa, 
CXI iC} a OL | thu Lit 1eu 
us enabdies to wrl Cle 1d makes His man 

for the average English and American student 
meer nore elaborate text-book Lite ler, aS D tells us 

makes the expositi the methods results 
MAK ul 1t101 bn 

tai psychology his main obj his feature gives to 
its chief may noted that Titchener follows 

tendency assimilate mages. That 


DES DEGENERESCENCES SECONDAIRES 


GUSTAVE DURANTE Paris, 1895. 


the whol 

ourse towards 

which generally, but not neces- 

these centres not always 

ent, even when the degeneration passes froim 
The chief change observed here 
cells without any structural 

several instances are given degeneratiou 

umns the spinal cord following cerebral 

presented the posterior columns 

these cases varies somewhat from that due Wallerian 


degeneration the same structures; the retrograde form 
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THE sco] this work sufficiently indicated the title. 

consists extensive critical summary the chief recorded 

facts secondary degeneration, and mor 

upon retrograde degeneration, the importance 

W h has | n accentuated by the deve lopment of the ‘ne ron 

Waldeyer, based upon the 
. 

observation f Golgi. 

prelimi discussion the Wallerian degeneration, 
illustrated the changes following lesions 
efferent laff tracts the spinal cord and the perip! 

ler the book given over exainples and 
eriticis ide alt rations following various lesions. AS 
follow the author through the numerous 
] tances wl | has 1 among recorded ca and 
| oO l ob Vations, @ ury ol the couc! islo at 

This d cl n¢ge, V hich is chara t ris d chietly by au 
myeline sheath the nerve fibre with preser- 
vat follows not only section the uerve, 
but also injuries involving the peripheral terminations the 

rve fibres. Depending the rapidity and 
process, app varies slightly. Sometimes the 
broken fine other times absorption takes 
pl ice, sO as to exhibit a pro ssive atrophy ; changes which are 
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the degeneration much less compact. similar nature 


the above are the alterations observed the spinal cord after 
; ht } 
it be 


amputation the limbs, and numerous other examples 


cited way illustration. 

The pathogeny this degener: 
the nerve fibre remains attache 
deprived the normal impulses 
through its peripheral terminations. 
retrograde change permits the 
tions which were one time beli 
shows, fact, that the determi 
atfection ol the nucleus of origin ol 
peripheral ramification. Its 
possibility degeneration propagated 
although 
forms of 
periphei 


tain number 


vorwileg H 
Akinesia Aleera. Zur Lehre von der Nervosit 
Uber bei Verlag von 


Abel (Arthur Meiner) 1894. 


THE author has, these two volumes, reprint 
his writings neurological many these papers 
much value, and are now accessible the reader convenient 
iorm. 

The first three papers, which deal with hysteria, have been 
already shortly considered 1894, 142. One them 


> 3 
| 
rom adjoining structures 
The recognition this 
cause may not only 
indeed establishes the 
Such may severa 
re carded as of tle 
been already made the 
the spinal cord following amputation. may also 
sclerosis, well cases tabes dorsalis. 
ce There is an extensiy iy at tl end givi 4 
ences the whole subject secondary degeneration. 
q 
5 
Uber den der und andere 
U. 
| 


NEUROLOGISCHE 


treats astasia-abasia. addition the author makes some 
further contributions the theory upheld him the psychical 
origin hysteria, quoting recent observations, chiefly from the 
School, support this view. With regard 
hysterical agrees with Onanoff that may come 
through but thinks that more commonly originates 
direct consequence morbid brain action. The stigmata 
and the symptoms the convulsions bear similar relation the 
emotions the hysterical that their physical coucomitants bear 
emotions the healthy. Just healthy person may turn pale 
and sweat froma fright, the hysterical may become anesthetic, 
pass into fit. Hysterical symptoms thus fall into two groups: 
those which are called out through some emotion, but which had 
previous existence and those directly connected with sugges- 
tion, and which correspond the form they take. One 
the literature hysteria has been the 
icy authors xaggerate one these sets phenomena 


The author agreement with Prof. Janet’s views, founded 
experiment, that the most striking hysterical symptoms, 
pecially are psychical origin, and assigned 


ss. has himself expressed the same 


ism that the hysterical patient feels 


tknow it. Janet regards narrowing restriction the 


consciousness the primary change, and the division 
nscious ible consciousness) secondary it. 


regard the latter the primary phenomenon, and points 


part which fails the waking consciousness is not entirely lost to it, 
but can recovered under suitable conditions. 

His own view that the essential change 
consists that, temporarily permanently, the psychical con- 
dition of the hysterical is similar to that of the hypnotised 
person. Hysteria not, however, simply identical with increased 
amenability suggestion, but suggestibility. 
Suggestion possible healthy persons varying degree, 


but the resulting action corresponds the idea suggested, 
whereas the hysterical the reaction morbid one; painful 
terrifying emotions are called out and give rise morbid symp- 
toms. instance, unless directly sugges- 
ted, healthy person will develop it, whereas may occur 
the hysterical, without their being the least aware it, the 
result fright. Briefly, all hysterical symptoms are form 
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suggestions, but portion them are only indirectly due 
suggestion, being morbid reaction emotion. 

The papers immediately succeeding are occupied argu 
ment with Wagner the origin the psychical 
that occur persons revived after attempted suicide han 
ing. such convulsive attacks occur, and are 
lowed period mental confusion. present 
all events from period little before, some time after, 
strangulation. argues that these symptoms are 
attributed mechanical causes, 
sequent great flushing the brain with bloo 


to occlusion of the carotid and relief of the pressure. J bi 


would explain them hysterical this lies 
the close resemblance clinically the symptoms 
met with certain phases hysteria. This appli lly 
the peculiar retro-active amnesia which occurs precisely 
not apply all cases, but only those which struct 


damage the brain has occurred. The questi dealt with 


considerable 


psychological experiment hysteri 
Other papers this volume deal with 
the treatment paralysis, and with the 
hypnotism. 
psychology, Dr. has adopted the 
defining the psychological terms used him, and stating 
sense which they are used. says that has taken 
opportunity 
groundwork all his statements and the starting-point for 
consideration of hyst rical syn ptoms. 
The first four papers the second volume with 
thor und the title 


neurosis originally the author 
Akinesia Algera. The first the original communication, 


which abstract, giving more less full 
disease, will found 1894, pp. 173, 


others Dr. gives the sequels the 


with autobiographical account Fechner’s ill 


ness, from similar affection, also 
abstracts cases reported other observers, 


general support his own statements, and then proceeds 


“ 
Wagner relying the results experiment 
animals, and the rather meagre facts morbid 
clinical observations, chiefly recent researches and methods 
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further description the neurosis. The patients are 
partly from hereditary, partly from acquired, conditions. 


with which other members the family 


ious nerv especially milder forms 


less commonly. The 
pains and 

performance 

functional 

some 
hysterical 

dis- 

inferred 

sibility 

syinptoms 

volitional ac- 


l mas, and 


moving, 
rise 

res mble 

by their 


Pe rs 


hts sp ak 
marked 


absolute 


In 

some respects 

from the ordinary type, was there tive cure. time 
tendency ychica isturbance, ending insanity, shows 
itself. his own cases, one died after seven years’ illness; 
died insane r three ye irs’ illne ss; one committed suicide; and 
one died tuberculosis after fifteen years’ illness. Other patients 


observed are getting worse, after illnesses varying 


notes 
the psychoses. The exciting cause 
emotional, intellectual, the latter 
eardinal symptoms Akinesia 
other abnormal sensations which result 
action work and (2) the quent 
cap city. These yinptoms t¢ 1 to be 
tinguished. That the pains are 
difying them through influ 
tions are ine the tend reflexes, localised 
wasting Moreover, the patients are not 
any and, unlike normal persons, cannot 
lings hope fear. Affections general 
cond symptoi ; (hysterical). \ll activities, such a 
writing, seeing, hearing, and mental efforts, 
painful the head. But these pains, which 
those neurasth are distinguised from the 
lose rel functional activity kind. 
constant) ins int head, ich ty, are 
least ri ly th. On typic feature of the disease is that 
the head itself cause pain. Patients who are 
oth W » unable t uke any movement can rals and move the 
head without similarly, movements the 
and facial muscles are not interfered with, and the 
without ill result. Insomnia is, rule, 
feature. The ifferers thus pass into state 
incapacity. (See loc. cit. 


— 


228 REVIEWS AND ABSTRACTS. 


length. far form treatment has been found 


Active treatment any kind aggravates the disease. time 


thinks quite possible that milder forms the neurosis may 
come under observation. For the present, the author thinks 
advisable class, any rate Akinesia Algera 
distinct disease. most nearly allied hysteria, and 
might, perhaps, regarded special form hysteria; but, 
the other hand, the customary features hysteria 
absent, and the peculiar course and grouping the symptoms 
make Akinesia Algera sufficiently well defined clinical entity. 
The next section this volume consists ers 
neurasthenia, and contains full and most ful bibliography 
the numerous writings this disease. The author gives 
interesting historical sketch the work done this subject. 
That until recently little advance was made our know- 


ledge the neuroses attributes the concentration 
attention the analysis symptoms and determining 
tions organs the light researches into 
anatomy and physiology, the neglect psychology and also 
sociology, the latter arising from the limiting 
the sick; whereas, nervous diseases are properly 
stood, man must studied his social relations, and under nor- 


mal conditions activity. value name strikingly 
exemplified the case neurasthenia. Beard had writte 


his observations might, like those 
predec« ssors on thi same subject, have fallen unh ed d. N 
doubt the increase nervous complaints, due the comple 
conditions modern civilised life, has also been most 

portant factor directi attention them. 

Dr. Mébius emphasises the need more exact definition 
neurasthenia. He believes that clearness is gained by s ‘ting 
from the conception fatigue. The symptoms neurasthenia 
are those fatigue; and the neurosis consists increased 


susceptibility fatigue from exertion; the greater the innate 
tendency the slighter the exertion necessary give rise the 
symptoms. defined chronic fatigue, and should 
Neurasthenia not regarded synonymous with 
nervousness. man may throughout life nervous, and have 
tendency hypochondriacal ideas, and yet show sign 
neurasthenia, abnormal fatigue from mental bodily 
exertion. sharp distinction made between hysteria 
and neurasthenia. hysteria the symptoms are dependent 
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upon the essence hysterical conditions being that ideas 
too easily excite abnormal changes the organism. Hysterical 
states are most strikingly distinguished from ones 
the fact that they may disappear quite suddenly, even when 
they have been present for long time. 

The author points out that work which involves much strain 
the attention, either from its novelty difficulty, the kind 
work which most apt lead neurasthenia. this 
essay there excellent section treatment. The author 
thinks that residence health resorts has been overdone; 
divides these patients into three groups from this point view 
(1) The smallest number, who are cured and greatly improved 
residence health resort; (2) 


sub-groups: the and those whose case the 


the largest—comprising two 


exciting cause not removed—in whom there temporary cure, 
followed relapse; and (3) not small group, those who 
eturn worse than they went. Therapeutic measures should 
ted both mind and body. For the former, suggestion 

may useful very limited number cases; but the chief 


designed into action the organs unaffected: counsel and 


judicious advice the avoidance injurious influences. 
For the body, the best methods are those which entail exercise 
the muscular system. That the most 


suitable work which employs mind and body, suited the 


ndividual capacity, and, the right way, alternates with 
sufficient rest. possible the work enjoined should have 
result, otherwise apt unsatisfactory. The 


kind treatment thus generally indicated more likely give 
l results than that by climate, baths, o1 yymna tics, which do 
ood first, but, the patic becomes accustomed them, 


the influence heredity 


family histories are re- 


the neuroses 


and milder forms nervous disease the same family. Such 


histories show that hereditary factors play larger part than 
generally known; the more carefully such genealogies are 
investigated the more weight attached the milder 
forms disease, and the more clearly seen that even the 
members such families that pass normal individuals, pre- 
sent evidence hereditary taint. regards particular points, 
thinks that the moral degeneration accompanying good 


fail their effect. 

There also interesting paper 

corded, especially with regard 
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intelligence, which described some authors those heredi- 
tarily nervous, rarely met with. 

The concluding essays deal with the psychical disturbances 
present some cases chorea. 

will thus seen that these essays cover wide rang 
subjects; and the marked ability originality, whi 
throughout mark their treatment, render them worthy car 
ful study. 


Manuel Pratiaue di th les d Ense ] 
Enfants Anormaux, par les Docteurs 


Paris, 1896. 


book, Dr. Bourneville says his preface, addressed 


all physicians, educationalists, professors, and insti 
are interested teaching. Considerable efforts have 
by the French Government in ed ati ul « | b 


unfortunately, the same enthusiasm has not been displayed 
all 


structing all classes of abn | child . This] ik sl] t] 
all categories the latter class, viz., the blind, stamn deaf 


and dumb, and idiot and backward children are 
good work has been done with resp 

the blind, the stammerers, and the deaf and but peopl 
generally are not the necessity teaching idiot 
and backward children. Dr. Bourneville opini that the 
them with less restrictions than present, that the 
should begun soon possible, that instruction slow, 
parents should have much patience possible, that the task 
education should confided competent persons, that 
the instruction should collective character. When the 


childrenarrive adult age, those who have least inproved should 


remain establishments for adults, which they can work 
trades, and diminish the cost their maintenance while 
those who have made good progress, soon they are dis- 
charged, should aided societies, that 
places may obtained for them, order prevent them 


4 
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from falling into habits mendicity. only since the com- 
mencement the nineteenth century, the authors say, that 
the question educating the classes children here referred 


has undergone (thanks progress) its full develop- 
ment. This good work is, however, still unknown great 
part, not only the general, but the medical public; and the 


them what has been done, 
and to gai ir support, Several 
respect to one or 


cl 

has dealt divided into five 
the firs each infirmity 
aching combinations 
lirst irc L } d the uthors have 


the sequences. Then 
the hist each defect described, methods which are 
operation 1 alleviating it are pointed out. Chapt rs have been 
aded vy ~ , lists of institutions in which S} cial instrue- 
au ( i a ac nt ol the le WHICH 18 
pplied these diverse maladies. describing the 
leaf and some chapters have been added deafness, 
d on oral teaching, in individuals who have become ck al, but 
} 4 } 
not chapter the treatment stammering, 


method employed cases perforation the palate 


the Congress Lyons, 1894, 


the SSist treatm d education of idiot children, 


Che chapter treats the following combinations 
sau ] il, V1Z., deaf dumbne 3s and blindness deaf dumb- 
ess and id ICY ; blindne ss and idi Cy s deaf dumbness, blind- 

hess, and CS Allusion to the well-known case of Laura 
Bridgman, and the less known Helen made. 

The illustrations add considerably the interest book, which 
vill be of 1 to all who are concerned with the education of Luese 


M.B. 


a 


object of this book is to « 

elicit thei interest, 
special treatises have 
endeavoured to how this as clearly as possibie, a 1d to demon- 
elated. ii n ple ol 
eport by Dr. Bournevil 
OUOGLI 
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Theory the Functions Living Matter.—By Professor 
Hering, Prague, 


Metabolism is, physiologically speaking, the essential 
tion between living and dead matter. signifies the chemical 
processes living substance, which, the one hand, certain 


products are excreted foreign bodies, and either accumulate 
situ, pass out into the fluids while, the other 
there simultaneous intake nutritive matters form new 
constituents. This last function known assimilation; the 


first may termed dissimilation. 


distinguishing these functions, must not fall into the 
error of regarding them as two intrinsically separate, parallel 
processes, and the living matter itself quiescent mass, used 

dipping into copper sulphate, and traversed electrical 
current, loses ypper on the one hand by deco 1positi yn, while on 
the other takes copper. and 
must conceived two closely interwoven processes 
which constitute the metabolism (unknown its 
nature) the living subs tiv its small 
particles, nee living matter neither 

living deeply its nat and these functions 
continue—provided the essential conditions lif present 

without assistance from external stimuli; thus free 
regard wh wre het ter! 1 vital « i ns s | oF 1 p 


external stimuli, its assimilation (4), and dissimilation (D), may 
denoted autonomous. 

Though published long ago, this very important article does not seem 
have received from students of physi ey the amount of attention it d rves 
has been thought desirable make its substance known read 
through the RAIN, but the reducing 


intelligible abstract has made its full reproduction translation. 


if 
Interna 


THEORY THE 


long 


the living mat 
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the autonomous and are equal, the state 
ter cannot alter; qualitatively and quantitatively 


remains the Such state perfect equilibrium 


the autonomo 


} 


till. 
This state 


excites 

itis 
cess. The 


( ble of fu 
? 
qu 1) 
+ {fo 
4 
ul 
ilati 
] 
is \ 
] 


CUO ( 1) 
i 
feeble dissimil 
+] 
a ] nd tl) 
pual, t 
homous equll 


D-disposition 


D-dis) 
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Whereas thi 


altered stimulus 


tive dissimilation, longer balanced equal 


living matter when 


any 


Such dissimilation longer exclusively auto- 


external factors, and must denoted 


from the pure autonomous pro- 
sed formation D-products, and corresponding 
that were formerly integral part the living 
its chemical structure, produces internal 
ulus. Hence at the close of excitation tl 
~ } 
sau tively and qu lit tively ( ra) altered 
latt this stage designated less 
Sine subDstanc is alt owl ely 
] + 
q 1\ SO, pres $5 comp t with 
e ul below p ( rwerthig 
excited external stimuli active dis- 
dissimilat while its disposit 
A ¢ s D 
l i And 
t disposit » | 
( | ly 1 
ion changes prod 


position, and correspo 
until the and D-dispositions, well 
ass on dissimilatic n, onc 
he Ve n D and l are rec yvered. 
l last stat s cl t rised by equality of 1- and 
inthe substanee, the state deficit entails exeess 
osition. 


loss element 
matter, and 
cally, 
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Obviously, therefore, the depreciation living 
and proc eds pari Passu with the impact 
stimulus. The D-disposition falls the 
stance below par exhibits less disposition 
imultaneous rise This 
loss excitability towards 

The excitability living 


while the 


above. For 
iction of the 
of xeit 


former 


( 
equilibrium. This 
} 


whieh the substance 
intensity D-excitation, 

The down change living matter 
comes, therefore, end, spite persistent 
reached that cannot passed, reas 
A-conditions. substance has 
action the stimulus 

living substance vigorous 
able which enforce greater activity assimilation. This increase 
assimilation, which longer purely autonomous, and not 
balanced corresponding activity dissimilation, modifies the 


living matter direction contrary that described above 


234 
l tter develops 
} », sine en}. 
tion, briefly 
= the L/- 
the dissimilation itself correspondingly 
have seen that the A-dispo with 
the simultaneous ; wonomous assimilation, which 1s ta 
change and expenditure substance are thus delayed, 
ata ae since restoration 18 more yigorous than the normal; exc l 
is to the sustained D-excitation also sinks moi SLOWLY. rinally, 
however, with constant stimulati h,a new jullibrium miust b 
le reached b tween A and dD, due on the one hand to the con 
tinuously declining D-excitability with declining magnitude 
vee” allonomous dissimil tion, on the other to the Continuously rising 
A-disposition and autonomous assimilation. this moment 
alteration substance; remains this lower level, 
tion and supply being more 
Yet this reinstated equilibrium between and essen 
tially different from the state autonomous equilibrium described 
the balance is now mainta i y thro 
constant D-stimulus, which, owing the diminution 
lity, now elicits less activity allonomous than 
41 +¢ + ] lA 
J lt ite ot equilibrium betw 1 D and 4, 
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below par, and therefore denoted above par. the close 
itatior over-nourished its dis- 
sition to imi 


+} 


the stimulu and cons quent prepond ‘T- 
ilati autonomous dissimilation. 
Hence, 


rates over 


equilibrium 
two opposite 
and above par which result from the ‘down’ ‘up’ changes. 
The two pr cesses dissimilati and a i 


} 


5 ive also antag- 
onistic, inasmuch their consequences are opposite but they 

which excite the living matter augmen- 

tation the one process, with simultaneous reduction the other. 
proportion such stimulus tends promote and re- 


duce vice versa, the down change the substance 
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intensity and duration 
ance allonomous 
The disposition dissimil 
close excitation, autonomous dissimilation 
assimilation, and the living matter, owing its 
radual depreciation, returns par. 
As s l ; tl !-stimulus begins to act, a plus state ( eber- 
) » of nous ssim | tion ove wutonomous dis- 
This implies depression A-disposition 
A-excitabilitv, that allon lation (notwithstand- 
con stimulation) deel whil ito dissimilation 
] clive 1to mous diss i] tion is accord l lessen | and 
develops slowly than would otherwise 
the case. But sine llonomous steadily, 
both must lly equal The substance now 
the const can only effect all mous assimilation 
the raised aut mous dissimilation from the rise 
D-dispos t 
hq li um may th fore obtain between A and D in three 
cases : 1) wl 1 the liy no matte “1s tp r, both land D being 
purely aut mous; (2) with action constant D-stimulus, 
vhen dissi lation is allonomous, assimilation autonomous: (3) 
vith action constant when assimilation 
dissimilation autonomous. The first state therefore 


236 REVIEWS AND ABSTRACTS. 


occurs the more rapidily. If, when stimulus favourable 
and inimical acting upon living matter, could assume 
that the agceleration A-disposition, concomitant with the rapid 
expenditure, tended neutralise the effect the 
stimulus, the final restoration new allonomous 
between and would conceivable. But obvious that 


17 
till 


such state would only reached with deficit much more 
pronounced than the above case the sustained action 
D-promoting stimulus. The same considerations apply stimuli 
that are favourable and unfavourable 

While with stimuli that act one direction only, 
are only favourable the rise autonomous 


protection against too rapid expenditure, begins 
after the commencement of the down change, along with t 

tion of the sink ne of excit hil Vy to thie l sistent 1D) lus ) 
that the activity allonomous dis lation also sinks 
while further the new allonomous whiel 
tion) tppears L comp tive ly ( ly stag ol pre 


SUDSLANCE Si ] rconsid ms ppl ) lus t} rs 
va and It duces D, This | st class of st il , in con With that 
first scribed, ind ic i preponde! nee OF dis 

an effect in both direction n co class 
vhich ; ct in one direction only. 

The fourth conceivable viz., such lification 
living matter that and are simultaneously promoted 
reduced, will discussed below 

are thus acquainted with two phases 
living matter, aescending nd ascend I" I ! tp} rs 
under the action D-, the latter und A-stimulus 
point of departu S. The chang etfec by D n iS 
allonomous scending alteration, reduces the substance more and 
more below the stimulus the living matter returns, 
virtue its internal energy, the mean state autonomous 


equilibrium. alters, therefore, inverse sense the change 
during action the stimulus is, ascending. This 
autonomous ascending alteration, which the inherent energy 
the substance compensates its expenditure, and returns par 


D-promoting and stimulus acts persist ipon the 
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If,on the other hand, the living matter autonomous equilibrium 
attacked the substance undergoes allonomous 
iscending alteration, and rises more and more above par. close 
excitation the substance itself sets the opposite process, 
descending alteration, and thus returns finally the 
tonomous equilibrium. 

the living matter undergoing autonomous descending 
process will more less delayed, even arrested (with 
adequate strength stimulus), the excitation sufficient 
produce immediate allonomous equilibrium between and 
With still stronger stimulus, the opposite process appears, and 


this point have not taken into consideration that the 


inagnitude assimilation, whether purely autonomous 
depends not merely upon the actual state the living 
atter and its consequent disposition assimilation excitability 


the one hand, and upon the intensity just 
her; but that further assimilatory 


iditions must also given, certain temperature 
the substance, presence adequate nutritive materials, 
llows that when consumption the nutritive matters exceeds 
proportions 


ngth just effective A-stimulus. too, dissimilation. 
The physiologist has grounds for assuming that excessive accu- 
nulation dissimilation products obstructs the functions living 


} 


> to say Whether the 


the proc ilation and assimilation equally, 
+] +] + j ] ; ‘ } 
more than the other. is, however, conceivable that 
+5 f 1; slats 4 | 
dissimilation products may occur more rapidly than 


Deficit A-materials, accumulation D-products, may 


represented the one hand indirect effect excessive 


tered constitution blood, disturbance 
ve i 

take the first case. Supposing the D-products have 
accumulated consequence active D-process, which thus 
obstructed, that the living matter, although below 
par, with marked D-disposition, cannot dissimilate 
the same extent under normal conditions.—In such case 
D-stimulus will fail call out the same activity dissimila- 


the breakiy down. 
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tion under normal relations. This can only signify 
D-excitability the substance longer corresponds with 
the expenditure. have thus strictly determine 


the D-disposition corresponding with the actual value 
living matter, and the other conditions the normal pro 
dissimilation ; and both the decline of th ) R id 


p \ l lS ( Cc 
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Let us further ass ie that the intrinsic heat essential 
normal process metabolism cannot maintained, from 
causes, and sinks lower and lower. 
conceived affected both its processes 
this diminution the proper heat. such 
similation and assimilation decline, a, it] l 
value the substance, since the equilibriu between 


unaltered. And supposing dissimilation and ass 
become minimal, the substance will not dead, but 
former activity. 

When the depression intrinsic heat 


depreciatory effect upon the one process than upon the 


new autonomous equilibrium between anc 


aeg 
to 
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itself the lowered intrinsic tempera 


constant external stimulus. 


altered, but 


and are 


not alter 
Where, from there constant fall assimi 
while dissimilation ntinues, the latter also declines 
and metabolism much reduced. The living matter then sink 
more and more, and finally while and are 


taneously and equally depressed, the value does 


XUM 


The heat evolved, e.g., the process dissimilation, must also 
reckoned among the D-products, although not material, and 
must given off in, the substance not become over 
heated. heat affects the and 
eq lly, and is |] ficial, or the reve se, according to the absolut 
height the temperature. this connection, much 
could also said about the 
lready illustrated many examples), but 
We have d il ished the D- and A-sti ' which ; t upor 
lissimilation imilation—briefly, upon living matt from 
ther affecting metabolism, which termed 
lute separati predicated. The external stimuli are 
stant. \ ietabolism of the living matt adapts it lt 
t l lus } , 80 it is always adapted to what w 
first stimuli, until completely adapted 
them. Thus the given heat any living substance may 
its vital conditions. sudden rise fall 
internal first acts stimulus living matter 
but remains constant, the substance adapts 
itself it, and once this has occurred, the altered 
is, have seen, conceivable that the rise fall 
intrinsic temper nervous substance may cause jual 
lteration of A ¢ 1D. We have already considered the simul 
taneous and co-ext ive d pre ssion of both processes—when t] 
value bstance not the intensity its 
metabolis: So, too, when equal 
proportions, the living matter remains qualitatively and quantita- 
tively the this once more increased metabolism sub- 
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energy maintained. have, therefore, distinguish between 
the value living matter and the intensity its metabolism 
any given moment, since intensity may vary under different vital 
onditions, value remaining constant. 

lation that its primitive constituents were completely transformed 
into D-products, the living matter would merely alter quantita- 
tively, and assimilation too would affect sul 
The difference bulk between A-materials taken 
products given off, the unit time, would not only express 


J 
co 


) 


J 


the quantitative increment decrement 
under investigation, but would also the measure descending 


ascending alteration the substance. Hence would 


its internal activities; the fluctuating value would 
pressed the increasing decreasing bul 
But the alterations living matter cannot thus 


epresented, nor are the phenomena its intrinsic waxing and 


waning the subject the present discussion. The dissimilatory 
process modifies not only bulk, but also quality the internal 
activity. When the substance has been protected for long tin 

from external stimuli, and left itself, the normal conditions 
metabolism being present, arrives, have seen, sooner 


later, the state autonomous equilibrium between and 


denoted above the mean state. The amount which 
determined by the sum of all t vital « clit | ( st 

the environment the substance these tissues. the internal 
movements the constaut flow living matter could suddenly 


rrested, the existing chemical 
represented defini 


would quantitative proportions 
and arrangement. Thus the absolute volume, relative bulk 


primitive elements, and actual chemical composition the sub- 
determined. 

the equilibrium between and were any way disturbed, 
descending alteration), and its movements were then suddenly 
brought andstill, should find not merely deficit 
the absolute bulk the substance, but alteration its internal 
chemical structure also. The partial loss primi itive matters, 
converted into products, implies alteration the whole 
remaining the substance longer chemically the 
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tution substance that perpetual, internal, chemical move- 
ment. For not merely there partial abstraction dissimilation 
(without alteration the permanent remainder), but the living 
matter also forms D-products internally, the expense that 
activity which characterises the mean state. And this internal, 
chemical, and therefore qualitative, alteration the index the 
state deficit. Through the substance acquires the aug- 
mented tendency and diminished tendency 
dissimilation, denoted above rise and fall 
disposition. preponderance assimilation subsequently brings 
the substance back the mean state, the acquired products are 
once more taken into the chemical structure, the living 
matter becomes again what was, and exhibits the chemical 
activity characteristic the mean state. 

When the living matter autonomous equilibrium undergoes 


ding alteration, and rises above par, this mere quanti- 


increase, without change constitution, but signifies that 
what taken in, excess the average, enters into the chemical 
structure the substance, and qualitatively alters the whole 
living matter. This characteristic the plus state, and 
wings about the lowered disposition further assimilation, 


have fore distinguish between this qualitative, 


well quantitative, and down change, and the specific forma- 
tion new living matter (increment substance), together with 


its partial destruction consumption, which are due 
quantitative alteration. These changes not come into the 
category the processes now under consideration. are assum- 


from the outset that the living matter the part the 


organism involved already the maximum possible under 


Sinee the actual magnitude assimilation and dissimilation 
determined, the one hand, the which have 
designated and D-conditions, conditions metabolism 


general; and, the other, the factors denoted stimuli; 

the living matter, while new but constant D-stimulus, 

which the substance has adapted itself, may also regarded 

new D-condition,—it may asked why should dis- 

between and and and D-conditions,—be- 


ween and autonomous, alteration and equilibrium 
substance. the distinction accepted initio animal 
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physiology, appeals less the botanist. more particularly 
regard the nervous substanee the sense-organs, and muscle 
and nerve physiology, that the distinction called for. With 
sharp line division, the adventitious sense-stimuli are yet 
marked off intrinsically from other vital conditions the ex- 
citable substance the sense-organs and the so-called artificial 
stimuli applied the living matter nerve and muscle, are still 
more distinct from the internal conditions metabolism these 
tissues. 

The case different for living substance, which the so- 
called vegetative side life predominates. The living matter 
the contractile tissues, from the substrate from which our concepts 
excitation, excitability, fatigue, have mainly been developed, 
fundamentally distinguished from most other living tissues, 
the fact that the products its chemical activity are als 
generally speaking end-products metabolism, the so-called 
This not equally true the living matter the more 
vegetative organs the animal organism. The products their 
chemical activity are, large part, matters which may still 
further broken the same other organisms, part again 
such serve immediately A-materials for other living sub- 
stances the same other animals. 

must not enter upon the question how far the 
ment chemical products vital activity these last living 
substances (e.g., manufacture glycogen, fat, specific constituents 
secretion, &c.), should viewed identical with the forma- 
tion D-products described the interna 
chemical movements living substance merely effect the con- 
ditions for another grouping primitive matters,—not intrinsic 
the complex elements formed the living tissue itself, but 
direct contact with it, forming new combinations internal. 
nerve and muscle substance, moreover, the parallel questi 
recedes into the background, comparison with the stand-point 
from which have reviewed the functions living matt 
One point only claims attention. reason why the pro- 
nounced development vital energy manifested muscular 
activity predicated the dissimilatory process living 
matter general. would easy show that tendency 
this assumption exists many quarters, and finds application 
departments where seems wholly unjustifiable. 

have myself this brief discussion dwelt mainly upon the 
processes such living substances customary term 
irritable, excitable, the narrower sense, fully aware 


949 
242 


XUM 


THEORY THE FUNCTIONS LIVING MATTER. 243 


that other living substances, much would 
that here only touched upon, left untouched. the 
other hand, the theory have advanced seems broad 
enough find application mutandis other kinds 
living matter also. 

These excitable substances the narrower sense are charac- 
terised great lability equilibrium, and comparatively rapid 


alterations value. But since the changes value are quanti- 

tative well qualitative, and the magnitude actual 

measure them by, have next seek some measure quantity 
the living substance. 

When living matter has fully adapted itself the last given 

and D-conditions (assumed constant), and has been 

sufficiently protected from the action adventitious stimuli, the 

quantity substance then present the tissues may taken 

the standard which refer the intensity the and 

process, could this expressed numbers. The quantity 

A-matters consumed the unit time, referred quantity 

then measure the magnitude intensity the 

ess may similarly gauged, even where, 

D-excitation, the two are longer 

the substance has undergone descending 

The sum consumed, and 

must still referred quantity living 

the mean state, although the substance 

low par, has diminished bulk. 

The same true the difference between and D-intensity, 

between bulk A-matters consumed, and resulting D-products, 

the time unit; which difference, referred quantity the 

living matter still par, expresses the rapidity descending 


ling alteration the substance. This the rapidity with 


which living matter allonomously autonomously alters from, 


returns to, the mean state. The magnitude the whole change 
matter that was previously autonomous equilibrium, together 
with the degree minus plus state the substance, is, how- 
ever, expressed the difference weight between the total 
consumption A-materials, and the simultaneous yield 
products this time, referred quantity substance the 
state autonomous equilibrium. 

The quantity living matter which actual strength 
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measure the alterations due the action 
(for rapidity alteration well for degree 
minus plus) thus varying magnitude, 
dependent upon the sum D-conditions 
moment, and taken follows that 

also dependent upon the same conditions. 

action stimulus upon any excitable subst 

tigated, the inevitable point of de pal 

living matter which obtains after long prot 

stimuli, under otherwise normal conditions 

conditions might bring about different 

when the vital conditions are permanently 

matter can finally become qualitatively quite 

cannot here entered upon. 

the foregoing have 
obtain between the metabolism living 
external 
conditi nso 

A third 
upon, 


elements 


the propa 
of ** excitati 

those proc 

part the livi 

Another 

the sin ultaneous proce sses i 
facts simultane 


which are termed transmission excitat 


the altered substance appear underg 
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alteration, the living substance the isual anifests 
another kind of inter ‘tion, 1.€., the al ation I ne part 
augments the disposition to the opposite cind o ilte ration, OI 
even induces the correlative change, the adj ts. Many 
other nerve-life illustrate the one well the 
other kind reciprocal action between the individual parts 


larger smaller complex living and coherent excitable 
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nature this reciprocal dependence unknown 
only discovered its manifestations. Yet must 
guard, reference the process conductivity, 
ns, founded almost exclusively 
motor nerve-paths striated muscle, and 

function 

ticular, might 
dissimilation and only, with the 
matter can only undergo one kind the 
as ascen ling and desc« nding alteration. But 
brought forward the opposite opinion. That 
ess should alw: the same, approxi- 


ivil 


matter that subserves only one 
,is such obvious conjecture that 

a pre cess of excitation is by no means ¢ xaetly 
symmetrical motor nerves the two halves 
protest agai inadequate assumption 
representing inherent vital activity 

same in the same nerve-fibre, or 


i ll ne rve-fibre Ss or cells. 


the 
must ascribe 


gain, the living substance each 

properties, from which proceed the 

further development. the inherent 

gy, the living substance the liver 

energy the living substance 

the mucou land to secrete mucin, XC. [I have elsewhere 


f 
i 


expressed general views the question specific 


The activity the gland, the movement the muscle-fibres 
bound with the nerve, not what happens the nerve- 
but only that something takes place it. Nor learn 
much more from the nerve current, action current, and negative 
variation. the manifold variety the chemical pro- 
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cesses which may give rise electrical currents, must surely 
hesitate conclude from the similarity electromotive response 
two nerve-fibres (especially cases where excitation followed 
different central and peripheral reactions), that there must 
similarity internal process dissimilar nerves—to exclude the 
possibility that certain nerves may transmit different kinds 
internal alteration,—or even assume that the 
takes place all, with the possible exception certain sensory 
nerves? With regard, finally, the central nervous organs, how 
can hope explain the control (imperfect though be) 
movements the lower limbs, notwithstanding the destruction 
the majority conducting paths localised area the spinal 
cord, exclude the possibility that the impulse descending 
from the brain (after crossing the surviving bridge the spinal 
cord, albeit with difficulty, unaccustomed tract), may return 
its proper path the other side, because the latter constitu- 
tionally predisposed the quality the passing impulse. 

Muscle, gland-cells, plant-cells, perhaps indeed every living 
substance, exhibit electrical manifestations under given conditions, 
which, their mode appearance, present striking analogy 
with the electrical phenomena nerve: must conclude from 
this that the internal chemical processes that cause these phen- 
omena are identical the living matter all these parts, that 
when the same electrical manifestations are observed one 
and the same substance, two cases, the chemical processes 
which underlie them must necessarily 

directed general attention, correspondence with the prevailing 
scientific tendencies, the physical tokens vital activity, and 
many persons deluded themselves with the hope that the intrinsic 
nature nerve-activity was disclosed the electrical phenomena 
the nerve. Even optical and morphological differences 
nerve-fibre were wholly subordinated apparent identity 
electromotive properties, and uniformity electrical reaction was 
held justify deductions uniformity chemical constitution 
nerve-substance, any rate, uniformity excitatory process. 
According this view there could only one process—at least 
nerve-fibre the conducting organ, and differences time 
intensity would alone indicate possible differences function. 
exception was most admitted for sensory nerves, but here 
also there was strong tendency attribute the so-called 
energies qualitative differences, not the conducting paths, but 
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qualitative differences the chemical structure different fibres, 
cells, the nervous system, and passing along 
them, still less was there any notion that multiple qualities 
“excitation might exist the same cell fibre. Accordingly, 


proposition, that various kinds dissimilation and assimila- 


tion may occur the same excitable substance, that must 

inguish between various modes and A-excitation, found 
response, and was even contradicted, the first instance. 
much may indeed said for the whole the preceding theory. 
Its primary application the physiology vision was disputed 
the majority colleagues, the subversal general 
nerve physiology which they professed find it, being regarded 
non-proven this direction.” 

Even the presumption, might say the facts, colour-anta- 
gonism were discredited. 

the course the year, however, individual voices began 
protest against the current theory complete homogeneity 
function all excitation nerve fibres, and all processes 
nervous conduction. With the aid former pupil and fellow- 
worker, Biedermann, succeeded adding the well-known 
facts general nerve and muscle physiology, which (infra) can 
adduced support the theory—new data such order 
that the presence antagonistic conditions became still more 
prominent the electromotive and excitatory phenomena nerve, 
muscle, substance also. therefore, allow myself hope that 
the preceding considerations may now meet with more favour- 
able reception than earlier attempts bring them forward. 

Nothing essentially new has presented itself regard the 
facts the department visual sensation, upon which based 
theory light and colour sense; further consideration 
having only deepened conviction that the principles then 
advanced require real alteration order derive from them 
the main facts visual sensation; while the few points still 
unexplained are nowhere contradiction with it. 

Nor has extended work nerve and muscle physiology, 
well general biology, failed convince that the views 
formerly expressed more briefly function excitable 
inatter are scarcely less legitimate deduction from the facts 
then known than from the more striking data now before us. 
hypothesis proved longer hypothesis. Thus only 
remains see whether the above propositions throw light 
the facts; whether they give working plan their inter- 
connection whether they are predictive value. 
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PART 


Modern physiology distinguishes between the state 
and that activity, excitation, excitable matter. 
terms the theory proposed above, there could only one 
proper state rest for living matter, viz., that condition 
autonomous equilibrium which termed apparent death” 
because its simultaneous dissimilation and assimilation 
reduced that they may reckoned zero. But whi 
modern physiologist terms state rest embraces 
the states autonomous equilibrium, whatever the actual magni- 
tude assimilation and dissimilation, provided both are equal 
intensity, but all those conditions also which were described 
above characteristic autonomous ascending alteration. 
true that the physiologist applies the specific name 
covery,” restitution, this kind ‘up’ change; but the 
process itself included the general concept rest, non- 
activity, living matter. 

The different states equilibrium between and 
course, regarded states comparative rest, 
living substance neither undergoes descending nor 
alteration, but remains qualitatively and quantitatively the 
same. But that condition equilibrium, which appears only 
when external stimulus has acted constantly for prolonged 
period, and which the living substance has adapted its 


alf 
—denoted above the state allonomous equilibrium—must 


reckoned, modern physiology, among the states activity 
excitation; least, whenever the external stimulus 
stimulation 
excitation the notion consumption, disintegration living 
substances, and implies constant excitation, because external 
stimulus acting upon the substance. 

The prevailing concept excitation activity really covers 


stimulus. For combines with the idea 


only those states processes which have designated des- 
cending allonomous alteration. the other hand, usual 
associate the idea excitation, activity, with the idea 
dissimilation, without reference actual intensity simultaneous 
assimilation and many difficulties thus arise from the use the 
ordinary terminology. 

have seen that the assimilatory conditions nervous 
substance are disturbed, e.g., cutting off the blood supply, 
separating organ from the rest the organism, while its 
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D-conditions are not simultaneously affected the same extent, 
autonomous descending alteration will make its appearance. 
But this may indicated symptoms which are also charac- 
teristic allonomous descending alteration, whence might 
errone infer that dissimilation had taken place, 
instead the contrary. may thus assumed any given 
nervous substance that after stimulation, 
descending alteration both cases, 

two fundamentally different kinds 
producing ‘down’ change nervous substance. 
that the absolute increase dis- 
int not the sole factor excitation; 
former shall obtain certain pre- 

The presumption least valid. 

; where “‘ excitation ”’ is not express¢ d by absolu 


symptom characteristic 


two alternatives above 


certainly taken into consideration. 
When artificial excitation nerve has provoked demon- 
strable increase dissimilation the organ innervated, is, 
that the innervation acts 
the second, however, that acts 
ing the living matter above par, and inducing 
mous dissimilation. the first case, its action 

these few remarks upon the different 
the foregoing discussion) 
The theoretical enumera- 
ivable case would only fatiguing, and what 
show that the prevailing conception 
nomena suffers from certain onesidedness, which 
warped direction further investigation 
aud complete what was said the first 
will briefly point out how the essential facts general 
muscle and nerve physiology can brought under the same 
theoretical propositions. was, indeed, from these facts, that 
the theory first developed itself. Not that would possible 
deduce the above propositions from experiments nerve 
and muscle fibres ;—they derive from many different departments 
biology, and, particular, from the physiology the senses, 

and from the general physiology metabolism. 


descending alteration general, the 
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When, nearly twenty years ago, these propositions were 
formulated from the phenomena life—physical and psychical— 
the prevailing conception the facts general nerve physiology 
was strictly physical. had, therefore, insist, especially 
against Bois-Reymond’s almost exclusively physical account 
function the nerve fibre, that these functions were essentially 
chemical, and that the intrinsic chemical nature vital processes 
must not overlooked favour their physical symptoms. 
Bois-Reymond’s theory nerve and muscle currents purely 
physical. true that subsequently described the supposed 
electromotive molecules definitely orientated crowd, with 
pronounced chemical but explained the changes 
electromotivity occurring under different conditions nerve 
and muscle, not alterations chemical activity, but 
changes the position the molecules. own view is, 


some respects, more nearly allied that Hermann; but 
too, consequence chiefly his researches into electrotonus, 
and polarisation nerve and muscle, has turned more and more 
physical conception nervous activity. 

For own part, have only detected the electrical 
manifestations nerve and muscle, physical symptoms from 
which more can inferred the qualitative aspect the 
functions living matter, than from their thermic manifesta- 
tions. The galvanometer, thermometer, only express the 
alterations and differences function different parts living 
continuum, well the time distribution and quantitative 
relations the same, and reveal nothing its quality. 

Hermann’s weighty dictum the iso-electricity uninjured 
nerve muscle, signifies that such tissue de- 


velops current that can led off externally, long its 


metabolism, i.e., internal chemical function, equal all parts. 
Every disturbance this equilibrium sets currents that can 
led off. Alteration chemical function any part living 
continuum may, however, expressed, not merely its becom- 
ing negative, but equally its becoming positive unaltered parts. 
Hence, are characterise the point differing chemical 
function from the rest the (relatively) altered, 
must, opinion, distinguish between (relatively) positive 
and negative alteration. And not altered chemi- 
cal composition, but altered chemical function, which may lead 
altered composition, that characterises this change. This 
conception thus expressed may worked out detail, according 
the propositions developed Part 
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must, accordingly, distinguish, the living matter 
nerve and muscle, between ascending alteration, descending 
alteration, and state equilibrium. Both ascending and 
descending change may occur very different rate, accord- 
ing the intensity assimilation, referred the unit sub- 
stance, exceeds the intensity simultaneous dissimilation, 
all parts living continuum are equilibrium, 
alter the same rapidity, ascending descending, there 
will current lead off. difference rate 
direction alteration, however, produces current that can 
led off (so that may include the state equilibrium between 
and under this general proposition, ascending 
descending alteration zero velocity). may, accordingly, 
conceive of all the luff rent rates of ] ositive or negative alteration 
forming series, such character that the most rapid ascending 
alteration forms the i.e., positive—the most rapid descend- 
ing alteration the lower, i.e., negative—end the series. 

two parts living continuum, which differ chemical 
function, are joined external circuit, there will, ceteris 
paribus, stronger current, proportion the P.D. the 
two points connected circuit greater the above series, and 
the positive current will always flow through the external circuit 
from the point nearest the positive end the series that 
nearest the negative end. This the universal law all physio- 

currents (vitalen nerve and muscle. 

sartorius muscle exposed with every possible precaution, 
one that longer normally nourished, will presumably 
undergo descending alteration (however much retarded) because 
dissimilation preponderates over slowly dying. 
the ‘down’ change occurs all parts with equal rapidity, 
delay, current will detected, even the 
tive galvanometer. This ideal case never, course, fully 
realised. But with moderately sensitive there 
will actually sign current such muscle, was 
conclusively shown Bois-Reymond (parelectronomy), and 


e 


Hermann (isoelectricity uninjured soon, how- 
ver, transverse section made the muscle, more rapid 
down change sets the injured point the muscle-sub- 
stance; the part immediately adjacent the cross-section 
mortifies. This dead part longer included the living 
continuum, and must regarded inessential tag. The 
accelerated descending alteration and death, however, proceed 
slowly the muscle-fibre, may sometimes followed directly 
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with the microscope; more rapid down change invariably 
occurs the cross-section than the rest the 
transverse section is, therefore, negative the longitudinal surfac 
the 

So, too, with the longitudinal-transverse nerve current; 
should remarked that the dying the nerve 
process than the death muscle; and that the 
assimilatory conditions the excitable substance excised 
medullated nerve are more than excised muscle 

The so-called state excitation nerve muscle 
characterised descending alteration the 
Each point becomes negative each 
point, even where the whole living continuum already under- 
going much slower descending alteration. Upon this 
the * action-current ”’ (Hermann) and the } } } 
(du 

causes the currents the so-called resting nerve 
far both must regarded the external symptom 
different rate ‘down’ change the two points con- 
nected 

How far the single negative swing 
analogous with the current-action has been 
cussed Hermann. 

opinion, must distinguish from the action-current 
the leading-off points) another kind action-current, produced 
‘up’ change one lead-off, while the other not nec 
affected the downward directi: 

Isolated muscle quickly and soon succumbs 
excitation,” while excised medullated frog’s nerve exhibits extra- 
ordinary resistance even under prolonged excitation (Wedenski, 
Maschek). This coincides with the more favourable conditions 
autonomous assimilation isolated medullated 
indicated above. So, too, the negative variation muscle 
diminishes with extraordinary rapidity prolonged stimulation, 
unlike that nerve; there may even positive after 
variation the latter the close excitation. During exci- 
tation the longitudinal lead-off the nerve thrown into 
rhythmically recurring, rapid, descending alteration, its 
value depreciated. had been undergoing slow descend- 


ing alteration before excitation, was still state equi- 
librium between and will, close the stimulation, 
below par, and accordingly exhibits autonomous ascending 
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alteration, becomes, comparison with the continuous 
descending alteration the transverse section, 
than the first instance. excised muscle, owing 
adequate power spontaneous recovery the living matter, 
such reaction demonstrated after excitation; there not 
even reappearance the original muscle-current, let alone 


ive after-variation most easily demonstrated the 


pike. This nerve, Kiihne discovered, 

electromotive force, since practically consists 

intrinsically excitable substance while 

edullated nerves wanting. Unfortu- 

more rapidly than, e.g., the 

longitudinal-transverse current 

carefully prepared olfactorius, and the same time making rapid 
cut with sharp scissors near the other end the nerve, this single 
stimulus will produce neg ative variation, followed, long the 
nerve remains good condition, unmistakable positive after- 
ition this with which have long been 

because does not involve introduction any external 


ht longitudinally into the circuit 


‘rent, allonomous up’ chi 


occurs the 
ent enters the uninjured living allono- 

exit. This last causes the place 

ading through the living 

ing matter had previously been 

autonomous quil librium between and 

current enters. When 

there corresponding autonomous 

down change the point entrance, which the more rapid 
proportion the substance had risen above par during the previous 
Thus, the point of entrance may become the starting- 


excitation opening excitation’’) spreading over 

point exit, the contrary, there 
autonomous change breaking the current, provided this 
point has not been seriously injured the previous action the 
current, or, generally speaking, disturbed its assimilatory 
conditions. 

Since rapid allonomous ‘down’ change occurs during the pas- 
sage current, the point exit, this point negative the 
rest the fibre (in far the latter not transmitted 


electrical current. 
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localised allonomous ‘up’ change, gives the opposite reaction. This 
causes internal current the fibre, opposed direction the 
led-in This withers the foreign 
current. has been termed But 
inasmuch isa physiological heterodromous current, intrinsic 
vital manifestation, must rigorously distinguished from those 
polarisation currents which are not properly physiological, since 
they not arise from the down changes the living sub- 
stance, the points where current enters leaves it: 
heterodromous currents may also appear, with artificia! ex- 
citation, dead tissues, parts that are longer intrinsically 
excitable the still living organ. 

Given normal activity living matter, autonomous down’ 
change, may, have seen, arise the anode break the 
led-in, foreign current, since this point now negative the rest 
the fibre, far the latter not undergoing progressive 
descending alteration; while the kathode virtue auto- 
nomous ‘up’ change, may become positive the rest the fibre. 
this way physiological current developed the fibre, 
the same direction the previously opened foreign current. 
This current may termed physiological homodromous, 
contradistinction the above physiological heterodromous current. 
appears the more certainly proportion the substance 
more and the less the vital processes are affected the 
foreign current, the more rapidly will the allonomous alterations 
induced the latter (after-effect excitation) disappear, and 
the opposite autonomous changes develop, when broken 
The homodromous physiological current more less 
disturbed complication with physical polarisation cur 
rents, opposite direction foreign current. 

external current led through the central portion 
medullated nerve, the points which enters and leaves the 
excitable matter .spread far beyond the contacts the physical 
electrodes. far these points entrance and exit extend, 
there correlatively with the distribution the lines current, 
strated, dry hollow stalk grass without internodes, 
bundle the same stalks that have been lying for some 
time distilled water, weak alcohol, and are then moistened 
externally, and saturated internally, with salt From 


demonstrated this experiment the end the sixties Vienna. 
With regard distribution lines current, due the peculiar relations 
conductivity medullated nerve, am, therefore, the opinion which 
Griinhagen finally subscribed. 


vag 
} 
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this wide distribution the excitable substance (axis-cylinder) 
the nerve, the collective points which the external current 
enters and leaves it—i.e., the physiological anode and kathode 
proper—those ‘up’ and ‘down’ changes develop respectively 
the nerve, which are fundamental physiological electrotonus 
Both down and change may, after closure 
the foreign current, transmitted along the nerve beyond the 
tracts altered kathodic (negative) (positive) 
sense the direct action the current, that fugitive alter- 
ations may occur even very remote parts the fibre, 
expressed its electromotive reactions. the 
foreign current, opposite change appears the points 
entry exit, together with its correlative effects the 
living substance, autonomous down change. The 
two points have interchanged their parts; the change, charac- 
teristic physiological anelectrotonus, now appears the former 
point exit, the down change significant physiological kat- 
electrotonus, the former point entrance. 

non-medullated nerve, e.g., olfactorius, and muscle, 
where the excitable substance, unlike medullated nerve, has 
imperfectly-conducting sheath, the characteristic diffusion 
entrance and exit points wanting. The electrical phenomena 
which depend upon this diffusion (due, the first place, rela- 
ions conductivity), together with the physiological local con- 
sequences the same, are accordingly absent. the other hand, 
the phenomena caused transmission the down changes 
induced the anode kathode points the foreign current, 
are more less plainly exhibited both non-medullated nerve 
and muscle fibre. 

tract nerve has been traversed for some time 
external current, and the current then reversed, the excitable 
matter the point exit former point entrance) will 
absolutely, relatively, above par, and thus has greater 
disposition down the current accordingly produces 
more rapid descending alteration than would otherwise the 
case (Volta’s alternative). 

Muscle fibre, compared with nerve fibre, has the great 
advantage expressing the excitation due descending altera- 
tion change form the part affected; while foreign 
current can, moreover, enter and leave the natural ends the 
fibres. With the former, the allonomous change which occurs 
closure the point exit is, the first instance, trans- 
mitted along the fibre, but after the closure twitch has expired 
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confined the vicinity the kathode during the passage 


the current (persistent kathodic contraction), and steadily de- 
creases. Meantime, the autonomous change continues 
the point entrance, and may raise the living matter consider- 
ably above par, given adequate strength and duration current. 
break, there will, therefore, autonomous down change, 
which, sufficiently rapid, may produce opening twitch, 
persistent opening contraction, the vicinity the anode. 
when this autonomous down change weak that visible 
alteration form can detected the muscle, may express 
itself the physiological homodromous current (supra), which 
appears connecting the anodic end with, e.g., the centre the 
muscle. 

Autonomous ascending alteration cannot always demon- 
strated the kathode, breaking the internal current, be- 
cause the autonomous assimilation the living matter excised 
muscle too slow and inadequate process—as was pointed out 
above. Yet favourable cases the autonomous upchange 
exhibited physiological homodromous current, that makes its 
appearance break, the now kathodic end the muscle put 
circuit with the centre. 

The fact that muscle, like nerve-fibre, fails react trans- 
verse passage current, obviously signifies that living matter 
not identically the same living continuum the transverse 
the longitudinal direction: also appears from optical polarisation 
phenomena, and from the relations elasticity. The failure 
reaction perhaps due the fact that the antagonistic points 
which the current leaves and enters are approximated 
the structural elements traversed right angles the current. 

When strong foreign current been flowing longit 
dinally through uninjured muscle for that the persistent 
contraction has already expired, the persistent anodic 
contraction will appear when the current broken, and 
may extend over large tract the muscle, and last for con- 
siderable period. the current then closed again, acts 
inhibitory stimulus the contracted muscle, which once 
relaxes completely. The anodic stimulus the foreign current, 
which tends upward alteration the substance, now works 
against the rapid autonomous down change that prevails after 
break the point entrance, and substitutes change. 
Owing, however, the previous and exhaustive allonomous des- 
cending alteration, there will not renewed make 
contraction the Kathode. 
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Just the persistent opening contraction muscle may 


inhibited by d clo » ol the current, so another contraction 
depending on aut MOUS down cha og may be inhibited by the 
action of an anodic current. If just at the beginnin I tole, 
point which rests upon the frog’s (exposed with uninter- 

pted circulation), while the electrod contact with, 
heart-wall I \ } ent s, will 

n t curt t, 
intoa the cardiac 

If tl ( | ! th l st 
) ) | ld t] ll of 
d lic ] | ( p ! ly] ¢ l 
sume way deseribed, and 
cannot be \ | latig elec If, on tl contrary, 


current enters the wall the heart for prolonged period the 


broken, the proximity the Kathode. This contraction 
natural 


paler 


may even more pronounced than systolic con- 


traction, appears ext rnally from the colouring the 
ntraction derived from 


autonomous descending alteration, the analogue the kathodic 


heart-wall. This the anodic opening 
closure contraction above, which depends upon allono- 
mous descending alteration. 

The anodic opening contraction and opening relaxa- 
tion are fundamentally analogous with the phenomena successive 
contrast, observed other living substances, and are little 
these, referred mere fatigue effect. 

Cardiac muscle example the living substances which, 
the state equilibrium between and vary and fro 
regular alternation down and changes, that during the 
period ascending alteration the previous down change com- 
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pletely neutralised. Such periodically substance does 
not become exhausted, however long short the periods, provided 
its assimilatory conditions remain undisturbed, and its dissimi- 
lation not unduly increased other influences. Within 
certain limits, capable adapting itself altered and 
conditions, and D-stimuli, which may effect alterations the 
period, well extent, the individual changes. 


Periodic activity,” which the single and down changes 
not neutralise each other, produces alteration the average 
value living matter, which usually denoted fatigue when 
descending, and appreciable magnitude. Tetanising excita- 
tion the nerve also involves alternation and 
down changes; and close excitation autonomous 
change (positive after-variation tetanised nerve) may appear 
when the substance below par. 

These indications may show the applicability the 
functions nerve and muscle substance, the 
positions laid down the beginning. have laid stress 
points common substances, since more exact enquiry 
into individual questions would have to take account of the dis- 
crepancies. am, however, far from wanting bring 
matter under the same law, spite conviction that vital 

function everywhere comparable its fundamental principles. 
For the rest can only refer the zur allgemeinen 
Nerven und Muskel Physiologie,” issued from the 
Institute Prague, and published Vienna, from the year 1879. 
These papers are the sequel the considerations 
Part I., and are, generally spea the extension the same 
points view, since they furnish the reader with many more 


examples what was there brought forward. 
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PROCEEDINGS THE NEUROLOGICAL 
SOCIETY LONDON. 


January 14.—Dr. gave his inaugural address 

March 4.—Dr. Barren read paper Muscle 
Spindle under Pathological Conditions,” and illustrated his sub- 
ject means lantern slides, photographs and sections under 
the microscope. Professor Sherrington and Professor Victor 
Horsley also made communications Muscle Spindles, and illus- 
trated their remarks lantern slides and sections under the 
microscope. the discussion which followed, Miss Forster, 
Professor Haycraft and Dr. Mott took part, and Dr. Batten 
replied. 

April 22.—A clinical meeting was held, which the following 
cases were shown :— 

Dr. epilepticus. remarkable form 
nervous disease occurring several members one family. 
Two brothers, aged and 13, with periodical fits, and constant 
irregular muscular spasms affecting almost every muscle the 
body. Both became affected the age years, did elder 
brother, who died aged The disease steadily progresses, caus- 
ing ataxic spastic gait; the elder boy now unable stand, 
and the younger about the same little worse than the other 
was three years ago. 

Dr. Probably subacute poliomyelitis. Man, 
aged years, with paralysis and atrophy the whole left lower 
extremity, supervening accident the foot. 

(2) Tabes with great preponderance sensory disturbance, 
Man, aged years, manifold disturbances sensibility and 
some loss co-ordination upper and lower extremities, some 
affection sphincters, absent knee-jerks, doubtful wasting 
some muscles his hands, history syphilis. 

(3) Pseudo-hypertrophic paralysis advanced stage. Boy, 
aged years, with paresis and wasting some muscles 
the lower extremities dating from the age years. Knee-jerks 
absent, electrical reactions normal. 
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Dr. muscular atrophy commencing 
the early age 10! years. The muscles the left thumb were 


first affected, and during the next eighteen months the atrophy 


spread the forearm and arm the ler. The affection 


limited to, the one side, and has stat for the last 
months. 
Dr. Lunn, Dr. and Mr. Case noval 


remedies): 
neuritis, weakness right arm, rig] 


covered, but with loss 

Dr. Syringomyelia with bulbar 
Female, aged 29 y rs. DS mont! D n to be t led 
with difficulty breathing, which has ted. Fors 
had not been able appreciate the heat water fire 
hands. Now marked analgesia 
and arms, slight wasting Ist dorsal interosseus left hand, 
wasting tongue, paralysis palate and abductors vocal 
cords. 

Dr. with syringomyelia. Two distal phalanges 
right hand lost from whitlows, which date from years ago. 
Analgesia and arms and upper half the 
body. According to the hist ry there had been rapid wastl ol 
left arm, with severe pain since bad fall the left 
shoulder four months ago, indicating probable into 
the cavity, the patient’s account reliable. 
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